SPECIFICATION 
SULFONAMIDE COMPOUNDS AND PHARMACEUTICAL USE THEREOF 
TECHNICAL FOaJ) OF THE mVOVTEON 

The present invention relates to novd sulfonamide compounds. More particulariy, 
the present invention relates to novel sulfonamide compounds and salts thereof having 
hypoglycemic activity or PDE-V inhibitory activity. Moreover, the present invention 
relates to a method for producing the above-mentioned sulfonamide compound and 
salts thereof. The present invention also relates to pharmaceutical compositions 
comprising the above-mentioned sulfonamide compoimd or a salt thereof as an active 
ingredient 

BACKGROUND OF THE INV^tTION 

The present invention aims at providing novel sulfonamide compounds, 
pharmaceutically acceptable salts thereof and pharmaceutical preparations comprisir^ 
the above-mentioned sulfonamide compound or a pharmaceutically acceptable salt 
thereof as an active ingredient, which can be used for the prophylaxis and treatment of 
impaired glucose tolerance disorder, diabetes (e.g., type n diabetes), diabetic 
complications (e.g., diabetic gangrene, diabetic arthropathy, diabetic bone resorption, 
diabetic ^omerulosclerosis, diabetic nephropathy, diabetic dermatopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy and the like), insulin resistant 
syndrome (e.g., insulin receptor disorders, Rabson-Mendenhall syndrome, 
leprechaunism, Kobberling-Dunnigan syndrome, Sdp syndrome, Lawrence syndrome. 
Gushing syndrome, acrom^aly and the like), polycystic ovary syndrome, 
hyperlipidemia, atherosclerosis, cardiovascular disorders (e.g., stenocardia, cardiac 
feilure and the lil«), hypei^cemia (e.g., those characterized by abnormal 
saccharometabolism such as feeding disorders), hypertension, pulmonary 
hypertension, congestive heart feilure, glomerulopatiiy (e.g., diabetic glomerulosclerosis), 
tubulointerstitial disorders (e.g,, kidney diseases induced by FK506, cydosporine and 
the lite), renal feilure, angiostenosis (e.g., after percutaneous arterioplasty), distal 
angiopathy, cerebral apoplexy, chronic reversible obstinctions (e.g., bronchitis, asthma 
indusive of chronic asthma and altergic asthma), autoimmune diseases, allergic rhinitis, 
urticaria, ^ucoma, diseases diaracterized by enteromotility (e.g., hypersensitive 
enteropathy), impotence (e.g., organic impotence, psydiic impotence and the like), 
nephritis, cancer cachexia or restenosis ailer PTCA, pancreatitis, cachexia (e.g., 
progressive weight loss due to Upolysis, myolysis, anemia, edema, anor^a and tiie like 
in chronic diseases sudi as cancer, tuberculosis, endocrine diseases and AIDS), and 
the like. 
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SUMMARY OF TEIB INVENTION 

The novd sulfonamide compound of the present invention has the following formula 

(I): 

R^-SOaNHCXD-A-X-R* (I) 

wherein 

is an optional^ substituted allgi, an optionalfy substituted alke^ 
optionally substituted alkynyl, an optionally substituted cydoflowei^allgrl, 
an optionally substituted aiyl or an optionally substituted heterocyclic 
group; 

A is an optionally substituted heteropdlycyclic group except benzamidazotyl, 

inddyl, 4,7-dihydrobenzimida2Dlyl and 23-dihydrobenzoKa2ai3d; 
X is an alkylene, an oxa, an Qxa(lower)a]kylene, a lower allQrleneoxa, a cartxMijd, 
a lower alkenylene, an optionally substituted imino, an optionally N- 
substituted imino(lower)a]kylaie, an optfonally N-substituted lower 
allgdeneimino, a thiQxa(lower)alkylene or a lower alkyienefliioxa; and 
is an optionally substituted aryl, an optionally substituted heterocyclic group 
or a substituted biphenjdyl; 
provided that when A is 3H-imidazoI4,5-b]Ryrid3^ substituted by Iowct allgrl, is an 
optionally substituted aryl, an optionally substituted heterocyclic group, or a biphenj^ 
substituted by a group other tiian tetrazxalyl, and when A is quinolyl substituted by 
lower alkyi, I^^is an optionally substituted aryl, an optionally substituted heterocyclic 
group, or a biphenylyl substituted by at least one group selected fiom the group 
consisting of alkyl, cydo(lowei^alkyl, alkenyl, aU^yl, lower aliancyl, lower alkoxy, 
phenyl, hetenxycle(lowa:)alkj4 otiier than substituted tetrazolylmetiiyl, halogen, amino, 
substituted amino, lower all^lsulfonyl, lower alk^sulfinyl, lower alkylthio, cyano, 
carbamoyl, mono(lowei^alkylcarbamqyl, di(lower)a]kylcarbamqyl, nltro, halo(lower)all5yl, 
aryl(loweijalkyl, aryl(lower)alken3d, aiyi(bwer)alkoKy, lower alkoxy substituted by 
substituted amino, cyclo(lowei^a]kyl(lower)alkQ3^, cyclo(lower)alkyi{lower^alkyl, 
aryloxy^cfwer)alkjd, acylQxy(lower)allg^l, hydrajcyftower^alkyl, mono- or 
di(lower)alkylamino(lower)alkyi, aiyl(lower)alkDxy(lower)alkyl, aiyltiiioflower^alkyl, 
heterocycle(Iower)alkDxy, heterocyde-oxy(lower)a]kyl, ar^(lower)a]kylthio, aiylurddo, 
lower alkaxy(lowei^alkosy, aryl{lower)alkynyi, lower alkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted heterocyclic group, 
(hereinafter also referred to as objective compound (I)). 

Preferred salts of the objective compound (I) are conventional salts that are non- 
toxic and acceptable for use as phamraceuticals. Ebcamples thereof indude salts of 
alkali metal such as sodium and potassium, salts of alkaline earth metal such as 
caldum and magnesium, salts with inorganic base such as ammonium salt, salts with 
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oiganic amine sucii as triethylamine, pyridine, picoline, ethanolamine and 
triethanolamine, salts with inorganic add such as hydnxdiloric add, hydrobramic add, 
sulfuric add and phosphoric add, salts with oiganic carixHcjdic add sudi as formic add, 
acetic add, trifluoroacetic add, maldc add and tartaric add, addition salts with sulfonic 
add such as methanesulfonic add, benzenesulfonic add and p-toluenesulfonic add, 
addition salts with basic amino add sudi as aiginine, and addition salts with addic 
amino add such as agjartic add and glutamic add. 

The objective compound (I) and a salt thereof can be produced ty the method 
shown hy the followirg reaction formula. 
Production Method 1: 

R'-SO^NH^ (II) + HOOC-A-X-I^ (m) 

or a salt thereof or reactive derivative thereof 

at carbojcy or a salt thereof 



R^-SQjNHCO-A-X-I^ (I) 
or a salt thereof 

wherein each symbol in the formula is as defined above. 

The objective compound (I) and a salt thereof can be also produced by the methods 
shown by the following reaction formulas. 
Production IV/leiliod 2: 

reduction 

R^-SOaNHCO-A-X-R"^ ^ R^-SOaNHCO-A-X-I^ 

a-1) (1-2) 
or a salt thereof or a salt thereof 

wherein R!^^ is an optionally substituted aiyl, an optionally substituted heterocydic 
group or a substituted biphenj^l, all of which havii^ at least aOs/r^, arjd(lower^a]ken3d, 
terminal nitino or terminal fonnyi, 1?=" is an optionally substituted arjd, an optionally 
substituted heterocydic group or a substituted biphenyiyl, all of which having at least 
aSkyl, aryl(lower)a]lgd, terminal amino or hydroxymethyi, and other symbols are as 
defined above. 
Production lUleihod 3: 

Qgddation 

R*-SO^CO-A-X-R«» R*-SOaNHCO-A-X-R=»>» 
(1-3) (1-4) 
or a salt thereof or a salt thereof 

wherein R^ is an optionally substituted aijd, an optionally substituted heterocydic 
group or a substituted biphenjdyl, all of whidi having at least terminal formyl, R^ is an 
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optionally substituted aiyl, an optionally substituted heterocyclic group or a substituted 
biphenjiyl, all of which having at least carboxyr, and other symbols are as defined above. 
Production Method 4: 

acylation 

R'-SO^NHCO-A-X-I^ ► R'-S02NHCX)-A-X-Fe» 

a-5) (1-6) 
or a salt thereof or a salt thereof 

wherein is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted taphenyiyl, all of which having at least hydrojQ^owerjallqrl, 
is an optional^ substituted aryU an optionally substituted heterocyclic group or a 
substituted biphenyljd, all of which having at least acylQ?iy(lower)alkyi, and other 
symbols are as defined above. 
1^ Production Method 5: 

J£ introduction of aiyloxy group 

=p R^-SO^NHCO-A-X-I^" ► R^-SO^NHCO-A-X-R^ 

;i 0-6) P-7) 

,5 or a salt thereof orasaltthereof 

J ^ wherein I?"' is an optionally substituted aiyl, an optional^ substituted heterocyclic 
p group or a substituted biphenjdyl, all of which having at least aiylaxy(lowei^allgrl, and 
I = other symbols are as defined above. 
Production Method 6: 

TBS? 

[U introduction of carboxy- 

protecting group 

R*-S0:^«1CX)-A-X-I?»» ► R'-SOaNHCO-A-X-R" 

M (1-8) 
or a reactive derivative thereof or a reactive derivative thereof 

wherein is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted hiphenyiyl, all of which having at least protected carbojgr, and 
other symbols are as d^ned above. 
Production Method 7: 

amidation 

R^-SOaNHCO-A-X-R"^ ► R^-SO^NHCXD-A-X-I^ 

M) (1-9) 
orasaltthereof orasaltthereof 
wherein is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphen3^1, all of which having at least optionally substituted 
amide, and otha: s^nnbols are as defined above. 
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ProducHon Method 8: 



R^-SOaNHCO-A-X-I?'*' ► R^-SO^NHCO-A-X-I^ 

orasaltthCTCof or a salt thereof 



wherein is an optionally substituted aiyl having at least a halogen atom, 

- is a heterocyclic group having nitrogen, F^^^ is an aiyl 

substituted by at least heterocyclic group having nitrogen, and other symbols are as 
defined above. 

Various definitions included in the entire specification are e?qDlained in detail in the 
following. 

"Lowei^ means 1 to 6 carbon atoms, unless otherwise specified. 

"Higher" means 7 to 20 carbon atoms, unless otherwise specified. 

^Alkyd" and *altyi moiety" are preferabfy linear or branched lower alkyi and higher 
alkyd, respective^. Specific examples include methjd, ethyl, n-propjd, i-propjd, n-butyl, 
i-butyl, t-but>d, sec-bulyl, n-pentyl, i-pentyl, sec-penlyl, t-pentyl, methylbutj^, 1,1- 
dimethylpropyl, n-hejgd, 1-methylpentyl, 2-methylpenlyl, 3-methyipentyi, 4- 
methylpenlyl, 1-ethylbutyl, 2-ethylbu1yi, 3-ethylbutyl, 1,1-dimeaiyibutyl, 2,2- 
dimethylbutyi, 3,3-dimethylbulyi, l-ethyl-l-methylpropyl, n-heptyl, l-methy]he?grl, 2- 
methyIhe?Qd, S-methylhesyl, 4-mefhylhexyl, 5-methyihe3Q4, 1-ethyipentyl, 2-etiiy]^)entyl, 
3-ethylpentjd, 4-ethyipentyl, 1,1-dimethyipentjd, 2,2-dimethyipentji, 3,3-dimethylpent54, 
4,4Kiimethylpentyl, l-propylbuljd, n-octyl, 1-methylheptyl, 2-methyIheptyl, 3- 
methylheptyl, ^mtihySciqpityi, 5-methylheptyl, 6-naeth3dhqptyl, l-ethylhexyi, 2- 
ethjihe?cyl, 3-ethy]hexyi, 4-ethylhe5grl, 5-ethylhexyl, S-ethylhesgrl, 1,1-dimethylhexyi, 
2,2-dimethyIhexyl, 3,3-dimethy]hexyl, 4,4-dimethylhexyl, 5,5-dimethylhesgd, 1- 
propylpentyl, l-propylpentyl and the like. 

Of these, particulaiiy preferred is alkyi having 2 to 8 carbon atoms. 

"AlkenyF and "lower alkenyl moiety" are preferabfy exemplified by linear or 
branched lower alkenyl and higher alkenyl, such as ethenyl, l-propenyl, 2-propen3d, 1- 
butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4- 
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-he?2enyl, 5-hexenyl and the like. 

Of these, particulaiiy preferred is alkenyl having 2 to 8 carbon atoms. 

"AlkynyF is preferably a linear or branched lower altynyl or higher alkynyl, such as 
ethynyl, 1-propynyl, 2-propynyl, 1-bulynyl, 2-butynyl, 3-butynyl,l-pen1ynyl, 2-pentynyl, 
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3-pentynyl, 4-pentynjd, 2-methyl-3-^^ ljKJimethyl--2-butynyl, l-hesynyl,5- 
hexynyl, and the like. 

Of these, particulaiiy preferred is alkynyl having2 to 8 carbon atoms. 

*Cydo(tower)allq?F is cydoallgrl having 3 to 10, prrferabfy 3 to 7, carbon atoms. 
Examples thereof include cydopropyl, cydobulyl, cydopentyl, cydohegrl and 
cydoheptyl, with preference given to cydopropjd, cydobulj^ and cydohexyL 

Ej^mples of preferable aiyl indude aiyl having 6 to 10 carbon atoms, sudi as 
phenyl, naphthyl and pentaknyl. 

Of these, pardculariy preferred are phenyl and naphthyL 

^'Heterxxydic gtDUp'' is a saturated or unsaturated, hetCTomonocydic or 
heteropolycydic group having at least one hetero atom, such as oxj^en atom, sulfur 
atom, nitrogen atom and sdenium atom. Particulaiiy, heteropolycydic group 
(specificalfy heterobicydic group) and unsaturated 3- to 8-membered heteromonocydic 
group having 1 or 2 sulfiar atom(s) are preferable. 

Preferred heterocydic group indudes the following. 

Heteromonocydic group indudes the following. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group haviag 1 to 4 nitrogen atoms, such as pyrrolyi, pyrrolinyl, 
imidazolyl, pyrazolyl, pyridyl, dihydropyridyl, pyrimiciyl, pyrazinyl, pyridazinyl, triazofyl 
(e.g., 4H-l,2,4-triazotyi, lH-l,2,3-triazol>d and 2H-l,2,3-triazDlyl), tetrazolyl (e.g., IH- 
tetrazolyl and 2H-tetrazofyi) and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromoncxydic 
group having 1 to 4 nitrogen atoms, such as pyrrolidinyi, imidazolidinyl, piperidyl, 
piperazinjd and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having 1 or 2 oxygen atoms and 1 to 3 nitrogen atoms, such as 
oxazolyi, isoQxazofyi, cjxadiazolyl (e.g., 1,2,4-axadiazolyi, 1,3,4-axadiazofyland 1,2,5- 
Qxadiarolyi) and the Ufce. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromoncxydic 
having 1 or 2 oxygen atoms and 1 to 3 nitrogen atoms, such as morpholinyl, sydnonyl 
and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having 1 or2 sulfur atoms and 1 to 3 nitnogm atoms, suciias 
thiazofyl, isothiazoiyl, thiadiazofyl (e.g., l,2,3-thiadia2olyi, 1,2,4-thiadiazolyi, 1,3,4- 
thiadiazofyl and 1,2,5-thiadiazofy]}, dihydrothiazinyi and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocycJic 
group having 1 or 2 sulfur atoms and 1 to 3 nitrogen atoms, sadci as thiazolidinyl and 
the like. 
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Unsaturated 3 to 8-membered (more preferabfy 5- or 6-membered) 
heteromonocydic group having 1 or 2 sulfur atoms, such as thienyi, dihydixxiithiinyl, 
dihydrodithionyl and the like. 

Unsaturated 3 to 8-membered (more preferabfy 5- or 6-membered) 
heteromonocydic sroup having 1 or 2 oxygen atoms, sudi as tetrahydroftHyl, 
tetrahydropyranyl and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocydic group having one oxygen atom, such as furyl and the like, 

Spiroheterocyclic group having 1 or 2 oxygen atoms, such as dioixaspiroundecanyl 
(e.g., l,5-dioxaspiro[5,5]undecany]) and the like. 

Unsaturated 3 to 8-membered (more preferabfy 5- or 6-membered) 
heteromonocydic group having one oxygen atom and 1 or 2 sulfiir atoms, such as 
dihydTCKathinyl. 

Examples of heteropolycydic group indude the following. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to lO-membered) 
heteropolycydic (more preferably heterodicydic) group having 1 to 4 nitro^n atoms, 
exclusive of benzimidazolyl and indolyi. 

Specific examples thereof iadude 2,3-dihydrobenzimidazolyl, pyrazolopyrimidinyl 
(e.g., pyra2Dlo[l,5-a]pyriniidinyl), tetrahydropyrazDlopyrimidinyl (e.g., 4,5,6,7- 
tetrBhydropyra2olo[l,5-a]pyrimidinyl), imidazx)pyrazolyl (e.g., 4H-imidazo[l,2- 
bjpyrazolyl), dihydroimida2opyrazolyl (e.g., 2,3-dihydroimidazo[l,2~b]pyra2ol54), 
imidazopyridyl (e.g., iinidazo[l,5-a] (or [1,2-^ or [3,4-a])pyridyl, IH (or 3H)-imidazo[4,5- 
b] (or [4,5^])pyridyl), pyrrolopyridyi (e.g., lH-Ryrrolo[3,2-b]pyrid34), pyrazolopyridyl (e.g., 
pyrazolo[l,5-a] (or [2,3-a]pyrid34, IH (or 2H)-pyrazolo[4,3-b]pyridyl), benzopyrazofyi (e.g., 
IH (or 2H)-benzo[c]pyrazolyl), dihydrobenzimidazolyl, ben230triazDlyl (e.g., benzo[d][lH- 
l,2,3]triazoly]), indoliainyl, isoindolyl (e.g., IH-isoindolyl), indazolyl (e.g., IH (or 2H or 
3H)-inda2olyi), indolinyl, isoindolinyl, purinjd, quinolizinyl (e.g., 4H-quinolizinyl), 
isoquinolyl, quinolyl, phthalazinyl, naphthalidinyl (e.g., 1,8-naphthalidinyi), quinoxalinyl, 
dihydroquinoxalinyl (e.g., 1,2-dihydroquinoxalinyl), tetrahydroquinoxalinyl (e.g., 1,2,3,4- 
tetrahydroquinaxalinyl), quinazoliayl, dihydroquinazolinyl (e.g., 1,4 (or 3,4)- 
dihydroquinazolinyl), tetrahydroquinazolinyl (e.g., 1,2,3,4-tetrahydroquinazolinyl), 
dnnolinyl, pteridinyl, pyra2iaopyridazinyl (e.g., pyrazino[2,3-d]pyridazinyl), 
imidazotriaanyl (e.g., imida2o[l,2-b][l,2,4] triazinyl, imidazopyrazinyl (e.g., IH- 
imidazo[4,5-b]pyrazinyl), iinidazopyrirnidine (e.g., 3H-purine and imidazo[l,5-a] (or [3,4- 
ajjpyrimidine), imidazopyridazinyl (e.g., imidazo[2,3-b] (or [3,4-b])pyridazinyl), lH-1- (or 
2)Ryrinedinyl and the Hke. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to lO-membered) 
heteropolycydic (more preferably heterodicyclic) group having 1 to 3 osxygen atoms. 



Specific examples thereof include benzofliranyl (e.g., benzo[b] (or [cl)furanyl), 
isobenzofuranyl, furopyrid)?!, chromenyl (e.g., 2H-chromen3^), ciirDmanyl, isochromanyl, 
ben20xepinyl (e.g., 3-benzQxepinyl), cydopent^jyranyl (e^&, cydopenta[b]pyranyl), 
fiiropyranyl {e.g., 2H-furo[3,2-b]pyranyl), and the like. 

Saturated or unsaturated 7 to 12-membered (more preferabfy 8 to lOmembered) 
heteropolycyclic (more preferably heterodicyclk:) group having 1 to 3 sulfur atoms. 

Specific examples thereof include benzothiophenyl (e.g., ben2o[b]thiophenyi), 
dihydrodithian^hthalenyi {e.g., 4H-13-dithian^hthalenyl), dithianaphthalenyl (e.g., 
1,4-dithianaphthalenyi) and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to lO-membered) 
heteropolycyclic (more preferabfy heterodicydic) group having 1 to 3 nitrogen atoms and 
1 or 2 oxygen atoms. 

Specific examples thereof include dioKoloimidazolyi (e.g., 4H-l,3-diaxolo[4,5- 
d]imidazolyl, ben2axazinyl (e.g., 4H-3,l-benzQxa2myl), pyridoasazinyl (eg., 5H- 
pyrido[2,3-d]oxazinyl), pyrazolooxazolyl (e.g., lH-pyrazolo[4,3-d]axa2olyi), fiirppyridyl, 
and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to lOmembered) 
heteropolycyclic (more preferably heterodicydic) group having 1 to 3 nitrpgen atoms and 
1 or 2 sulfur atoms. 

Specific examples thereof indude thienoimidazoVl (e.g., thieno[2,3-d]imidazol3d), 
thienopyrid34, ditihdadiazaindanyl (e.g., 2,3-dithia-l,5-diazaindanyi) and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycydic (more preferably heterodicydic) group having 1 to 3 OKygai atoms and 
1 or 2 sulfiir atoms. 

Specific examples thereof indude thienofiaranyl (e.g., thieno[2,3-b]furanyl), and the 

like. 

Saturated or unsaturated 7 to 12-membered (more preferabfy 8 to 10-membered) 
heteropolycyclic (more preferably heterodicydic) group having 1 nitrogen atom, 1 
oxygen atom and 1 sulfur atom. 

Specific examples thereof indude oxathiolopyrrolyl (e.g., 4H[l,3]-oxathiolo[5,4- 
bjpyrrolyl, and the Kke. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicydic) group having 1 or 2 selenium atoms. 

Specific examples thereof indude benzoselenophenyl (e.g., ben2o[b] (or 
[c])selenophenylj, and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicydic) group having 1 or 2 sdoiium atoms 
and 1 to 3 nitrogen atoms. 
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Specific examples thereof include selenopyridyl (e.g., seleno[3,2-b]Ryridyl), and the 

like. 

Examples of preferable lower alkyfene include methylene, ethylene, propylene, 
butylene, pentylene, hejgrlene and the like, with preference given to alkyiene having up 
to 4 carbon atoms. 

Examples of preferable lower alkenylene indude ethen3dene, 1-propenyiene, 2- 
propenylene, l-butmylene, 2-butenylene, 3-butenylene, 1-pentenylene, 2-pentenylene, 
3-pentenylene, 4-penten3dene, 1-hexenylene, 2-hexenylene, 3-hexenylene, 4- 
hexenylene, 5-hexenylene and the like, with preference given to alkenylene having up to 
4 carbon atoms. 

The tower alkyiene moiety of oxa(lower)alkylene, lower aflqrleneoxa, 
iniino(lower)a]lQ^lene, lower alkyleneimino, thioxa(lower)a]kyl^e and lower 
alkylenethioxa is the same as that of the above-mentioned alkyiene. 

Lower alkanoyl is a linear or branciied alkylcarbonyi having up to 6 carbon atoms. 
Examples thereof include acetyl, propionyi, n-butyryl, isobutyryl, valeiyl, isovaleiyl, sec- 
butylcarbonyl, t-butylcarbonyl, n-pentylcarbonyl, i-pentylcarbonyl, sec-pentylcarbonyi, 
t-pentylcarbonyi, 2-methylbutylcarbon34 and the like. 

More preferred is alkancyl having up to 4 carbon atoms. 

Lower aJkoxy is a linear or branched sUkylasy having up to 6 carbon atoms. 
Examples thereof include methoxy, ethoxy, n-propyloxy, i-propyloxy, n-butyloxy, i- 
butyloxy, sec-butyloxy, t-butylo^, n-pentyloxy, i-peatyloxy, sec-pentylojqr, t-pentylojgr, 
2-methylbutQ5cy, n-hej^loxy, i-hexyloxy, t-hexyloxy, sec-hexyloxy, 2~methyipentylaxy, 3- 
methylpentyloxy, l-ethylbutyloxy, 2-ethylbutyloxy, 1,1-dimethylbutyloxy, 2,2- 
dimethylbutylojgr, 3,3-dime1iiylbutyloxy,l-ethyl-l--methylpropyloxy, and the like. 

More preferred is eSkosy having up to 4 carbon atoms, such as methoxy, ethoxy, n- 
propylojgr, i-ptopylo^gr, n-bulyio^gr, i-butyloxy, sec-bu1yla?cy, t-butyloxy, and the like. 

Hetenxycle(lowei)alkyl means lower aSkyl substituted by the above-mentioned 
heterocyclic group. 

Halogen is exemplified by fluorine atom, chlorine atom, bromine atom and iodine 
atom. 

The substituted amino of "substituted amino" and "optionally substituted amino'' is, 
for example, lower alkanoylamino, mono(lower)alkylamino, di(lower)alkyiainino, N- 
(lower)alkyl-N-acylamino, lower alkylsulfonylamino, aryl(lower)alkylamino, N- 
hetenxycle-N-(Iower)alkylamino, a]yisu]fanyianiino, aiylcarbonylamino and the like. 
Examples of N-(lower)alkyl-N-acj^aniino indude N-(lovver)aIkyl-N-(aiylcarbonyl)arnino 
and the like. 

"Lower alkanqyiamino" is amino substituted by the above-mentioned lower 
alkanosi. 



^ono or di{lower)all<y]aniino'' is airino substituted by linear or branched alkyl 
having up to 6 carbon atoms. E?samples thereof include methylamino, ethylamino, n- 
propylamino, i-propylamino, n-butylamino, i-butylamino, sec-butylamino, t-butylamino, 
n-pentyiamino, i-pentylamino, sec-pentylamino, t-pentyiamino, 2-rnethylbulylainino, n- 
hexyiamino, 1-methylpentylamino, 2-methylpentylamino, 3-methyiperitylamino, 4- 
methylpentylamino, 1-ethylbutylamino, 2-^ylbulylamino, 3-ethylbutyiamino, 1,1- 
dimethyibutylamino, 2,2-dimethyIbutylamino, 33-diniethylbutyiarnmo, 1-ethyi-l- 
methylpropyiarnino and the like. 

Preferred is alkjdamino having up to 4 carbon atoms, such as mettij^iamino, 
ethyiamino, n-propylamino, i-propylamino, n-butylamino, i-butylamino, sec- 
butjlamino, t-butyiamino and the like. 

Preferable **acyr in "N-(lower)aBqrl-N-acy]arnino'' is exemplified by carbamoyl, 
aliphatic acyl, aromatic acyl, and acyl having a heterocyde, suc±i as heterocyclic acyL 

Ejsamples of the above-mentioned acyl include carbamoyl; lower or higher (having 
not less than 7, preferably 7 to 25, carbon atoms) alkanpj^, sudi as fonrryi, acetyl, 
propancyl, butanqyi, 2-methylpropanoyi, pentancyl, 2,2-dimethylpropanoyi, hes^BnoyU 
heptanojyi, octanoyl, nonanoyl, decanc^, undecanoyi, dodecancyl, tridecanoyi, 
tetradecanojd, pentadecanoyl, hexadecanoyl, heptadecancyl, octadecanoyi, 
nonadecancyl, icosanoyl and the like; lower or higher alkaxycarbon}^, such as 
methoxycarbonyl, ethcKycarbonyi, t-butoxycarbonyl, t-pentyioj^carbonyl, 
heptylcxycarbonyl and the like; bwer or higher alkanesulfonyl, such as 
methanesulfonyl, ethanesulfonyl and the like; aliphatic acyl such as lower or higjier 
alkoxysulfonyl (e.g., methoxysulfonyl and ethoxysulfonyl) ; aroyl such as benzoyl, toluoyi, 
naphthcyl and the like; phenyl(lower)alkanoyi, such as phenylacetyl^ phenylpropanqyl, 
phenylbutanqyl, phenylisobutyiyl, phenylpentanqyl, phenylhexanoyl and the like and 
aryl(lower)alkanoyl (e.g., naphthyl(loweija]kanoyl such as naphthylacetyl, 
naphthylpropanoyl and naphthylbutanoyl); phenyl{lower)alkenoyl such as 
phenylpropenoyl, phenylbutenoyi, phenylmethaoyloyl, phenylpentenoyl, 
phenylhexenoyl and the like and aiyl(lower)alkenoyl such as naphthyl(lower)alkencyl 
(e.g., naphthyl propenoyl, naphthyl butenoyl and naphthyl pentenoyl); 
aiyl(lower)alkQ?cycarbonyl such as phenyl(lower)alka5cycarbonyl (e.g., 
benzyloxycarbonyl); aiyloxycarbonyl such asphenoxycarbonyl, naphthyloxycarbonyl 
and the like; aiyloxy(lower)alkanoyl such as phenoxyacetyl, phenoxypropionyl and the 
like; aiylcaitemqyl sudi as phenylcarbamcyl and the like; arylthiocarbamoyl such as 
phenylthiocarbamqyi and the like; aiylglyoxyioyl such as phenylglyoxyloyl, 
naphthylgtyoxyloyl and the like; aromatic acyl such as arenesulfonyl (e.g., 
benzenesulfonyl and p-toluenesulfonyl); heterocydecarbonyl; hetCTocycle(lowei)alkanoyi 
such as thienylacetyl, thienylpropanqyi, thienyibutanojd, thienjdpentanqjd, 
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thienylhexanoyl, thiazolylacetyl, tetr32olylacetyl and the like; heterocycle(lower)alkenoyl 
such as hetenxyde propenqyl, heteixxyclebutenoyi, heterxxydepentencyl, 
hetercxydehexenos^ and the like; hetaxxydeglyoxylqyi sudi as thiazofylglyojQdoyl, 
thienylgfyoxyloyl and the like. 

The preferable hetenxyde moiety of the above-mentioned lieterocyde cartx)nyr, 
^etenxyde(loweijaIkanoyF, 'lieterocyde(]ower)alkenoyF and 'lieterocyd^tya?^qyr is a 
saturated or unsaturated heteromonocydic or hetCTopolycydic group having at least 
one hetero atom sudi as oxygen atom, sulfur atom, nitrqgen atom and the like, with 
preference given to the heterocyclic groups mentioned above. 

The aforementioned acyl moiety may have 1 to 10 same or different suitable 
substituent(s), such as halogen (e.g,, fluorine, chlorine, bromine and iodine), hydroxy, 
nitro, lower alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl 
and hexyl), amino, protected amino, heterocycle(lawer)alkylarnino having the above- 
mentioned hetenxyde moiety and lower alkyl moiety, lower alkoxy (e.g., methojcy, 
ethoxy, propoxy, butyloxy, t-butylQ?cy, pentyloxy and hexyloxy), carboy, protected 
carboxy, N,N-di(lower)alkylamino(lowei)alkyl (e.g., N,N-dimethylarninomethyl, N,N- 
diethylaminomethyl, N,N-dipropylaminomethyl, N,N-K3imethylarninoethyl, N,N- 
diethylaminoethyl, N,N-dipropylaminoethyl, N,N-dimethy]arninopropyl, N,N- 
diethylaminopropyl, N,NKiipropylarninopropyl, N,N-dibutylaminomefhyl, N,N- 
dipentylanainometh}^ and N,N~dihe?cylarninomethyl), hydrojQninino(lawer)allgrl (e.g., 
hydroxyiminomethyl, hydroxyiminoethyl, hydro^gdminopropyl, hydroxyirninobutyl, 
hydroxyirninopentyl and hydrojQ^irninohejgrl), aiylimino(lower)alkyl such as 
phenylimino(Iower)a]kyl (e.g., phenyliminomethyl, phenyliminoethyl, phenyliminopropyl, 
phenyliminobutyl, phenyliminopentyl and phenyliminohexyl), acyl such as lower 
alkanoyl (e.g., formyl, acetyl, propanoyl, butanqyl, pentanqyi and hexanqyl), 
hydrQxy(lower)a]kylheterocyde(lower)allg^ having the above-mentioned lower alkyl 
moiety and hetenxydic moiety, mono- (or di- or tri-)halo(lower)alkyl, aiylamino (e.g., 
phenylamino) and the like. 

"Lower alkylsulfonyF and Tower alkylsulfinjd" are sulfonyl and sulfinyl respectivd^ 
substituted by the above-mentioned lower alkyl. 

''Lower alkylthio* is a linear or branched allqrlthio having up to 6 carbon atoms. 
Examples thereof indude methylthio, ethyithio, n-propjdthio, i-propylthio, n-butylthio, i- 
butylthio, sec-butylthio, t-butylthio, n-pentylthio, i-pentylthio, sec-pentylthio, t- 
pentylthio, 2-methylbutylthio, n-hesgdthio, i-hexylthio, t-hexylthio, sec-hexylthio, 2- 
methyipentylthio, 3-methylpentylthio, 1-ethylbutylthio, 2-efhylbutylthio, 1,1- 
dimethylbutyltiiio, 2,2-dimethyibutyithio, 3,3-dimethyibutyithio, 1-ethyl- 1- 
methylpropylthio and the Hke, 
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More preferred is alkylthio having up to 4 carbon atoms, such as methylthio, 
ethyithio, n-propylthio, i-propyithio, n-bulylthio, i-butyithio, sec-butyithio, t-butylthio 
and the like. 

''Mono- or di(lower)allgrlcarbamqy^^ is carbamoyl mono- or di-substituted hy the 
above-mentioned lower alkjd. 

'^alo(lowei)alkyF is a linear or branciied alkyl having up to 6 carbon atoms, which 
is substituted by fluorine atom, chlorine atom, bromine atom or iodine atom, and is 
preferably exemplified by a linear or branched sSkyl having up to 6 carbon atoms, v^hich 
is substituted by fluorine atom, chlorine atom or bromine atom. Examples thereof 
indude fluoromeths^, difluoromethyi, trifluoromethjd, chtoromethyl, dichloromethyl, 
trichloromethyl, bromomethyi, dibromomethyl, tribromomethjd, 1-fluoroethyl, 1- 
chlc»x)ethyl, 1-bromoethyl, 2-fluaroethyl, 2-chloroethyi, 2-bromoethyl, l,2-difluoroeth3d, 
1,2-dichloroethyl, 1,2-dibromoethyl, 2,2,2-trifluoroethyi,heptafluoroethyl, 1- 
fluoropropyl, 1-chloropropyl, l-bromopropyl, 2-fluoropropyi, 2-chloroproRyl, 2- 
bromopropyi, 3-fluoropropyl, 3-chloropropyl, 3-bromopropyl, 1,2-difluoropropyl, 1,2- 
dichloropropyl, 1,2-dibromopropyl, 2,3-difluoropropyl, 2,3-dichloropropyl, 2,3- 
dibromopropyl, 3,3,3-trifluoroprop5d, 2,2,3,3,3-pentafluoropropyl, 2-fluorobu1yl, 2- 
chlorobutyl, 2-bromobutyl, 4-fluorobu1yl, 4-dilorobulyl, 4-bromobutyl, 4,4,4- 
trifluorobutyi, 2,2,3,3,4,4,4~heptBfluorobu1yl, perfluorobutyi, 2-fluoropentyl, 2- 
chloropentyl, 2-bromopen1yl, S-fluoropentyl, 5-chloropentyi, 5-bromopentyl, 
perfluoropentyl, 2-fluorohexyl, 2-chlorohexyl, 2-bromohexyl, 6-fluorohexyl, 6- 
chlorohexji, 6-bromohexyl, perfluorohexyl, 2-fluoroheptyi, 2-dilorohep1yl, 2- 
bromoheptjd, 7-fluoroheptyl, 7-fluorohep1yl, 7-chloroheptyi, 7-bromoheptyl, 
perfluoroheptyl and the like. 

Examples of preferable aryl(lower)alkyl indude Cg-Cioaiy^Ci-CeJallqd sudi as benzyl, 
phenylethyl, phenylpropyl, phenylbulyl, phenylpentyl, phenylhe?cyl, naphlhylmethyl, 
naphthylethyi, naphthylpropyl, naphthylbutyl, naphthylpenlyl, naphthylhexyl and the 
like. 

*'Aiyl(lower)aIkenyr and *'aiyl(lower)alkoxy^ are respectivefy the above-mentioned 
lower alkenyl and lower alkcxxy substituted by the above-mentioned aryL 
"Protected carbosy* is preferably esterified carbojg^. 

Examples of preferable ester moiety of tiie esterified carboy indude lower alkyl 
esters sudi as methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl ester, 
isobutyl ester, t-butyi ester, pentyl ester and hexyi ester. Hiese groups may have at 
least one appropriate substituent, whidi is exemplified by (lower)alkanqyla3Qr- 
(lowei)allgrl ester such as aceto^gTmethyl ester, propionylojcymethyl ester, 
butyiyloxymethyl ester, valerjdoxymethyl ester, pivatojiojQTOethyl ester, 
hexanqyloxymethyl ester, 1 (or 2)-acetoxyethyl ester, 1 (or 2 or 3)-aoetCKyproRyl ester, 1 
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(or 2 or 3 or 4)-acetaxybu1yl ester, 1 (or 2)-propionyla5Q?ethyl ester, 1 (or 2 or 3)- 
propionyloxypropyl ester, 1 (or 2)-bu1yiylox5rethyl ester, 1 (or 2)-isobutyiyia?cyeth3d ester, 
1 (or 2)-pvaloyioxyethyl ester, 1 (or 2)-hexanqyloxyethyl ester, isobutyiylojg^-methyl 
ester, 2-efhylbu1yiyloxymethyl ester, 3,3-dimethylbutyiyioxyraethyl ester, 1 (or 2)- 
pentancyioxyefhyi ester), and the like, lower alkanesiLlfonyl(lower)aB5^1 ester (e.g., 2- 
mesylethyl ester), mono- (or di- or tri)halo(loweijalkyl ester (e.g., 2-iodoethyl ester and 
2,2,2-triditoroethyl esteij, lower alka?g?caibonylQxy^ower)aIkyi ester (e.g., 
metha5«ycaibonylQ>jyniethyl ester, ethoxycarbonylcsgniiethyl ester, 2-inethoKy- 
carbonyiojQ^thyi ester, l-ethaxycarbonyloxyethyl ester and l-isopropajg^carbonyi- 
oxyethji ester), phthalidyKdene^owei)alkyl ester and (5-(lowei)aIkyl-2-axo-l,3-diQxol-4- 
yl(tower)allgrl ester (e.g., (5-methyl-2KKO-l,3-<iiQxol-4-3d)methyl ester, (5-ethjd-2-axD-.l,3- 
diQXDl-4-yl)methyl ester and (5-proRyl-2K)xo-l,3-diaxDl-4-3d)ethyl ester); 
lower ajkenjd ester (e.g., vinyl ester and allyi ester); 
lower alkynyl ester (e.g., ethynyi ester and propynyl ester); 

aiyl(loweijalkj4 ester optionally having at least one suitable substituent, such as mono- 
(or di- or tri-)phenyl(lower)alkyi ester optionalfy^ having at least one suitable substituent, 
which is exemplified by benzyl ester, 4-methoxybenzyi ester, 4-nitrobenzyl ester, 
phenylethyl ester, trityl ester, benzhydiyl ester, bis(metho3grphenyl)methyi ester, 3,4- 
dimethoxybenzyl ester and 4-hydroxy-3,5-di-t-butylben^ ester, 
aryl ester optionally having at least one suitable substituent, such as phenyl ester, 4- 
chlorophenyl ester, tolyl ester, t-butylphenyl ester, xylyl ester, meaty! ester and ciomenyl 
ester, 

cyclo(lower)alkyl ester (e.g., cydohexyl ester); phthalidyl ester, and the like. 
The heterocyclic group having nitrogen, which is represented by 



-N ) is exanplified by the above-mentioned heterocyclic group having nitrc^en. 



The preferable objective compound (I) is a compound of the formula (I) having the 
following groups and pharmaceutically acceptable salts thereof. 

is an optionally substituted alkyl, an optionalfy substituted alkenyl, an optionally 
substituted alkynyl, an optional^ substituted cydo(lower)a3kyl, an optionally 
substituted oryl or an optionally substituted heterocyclic group, wherein, when the 
above groups are substituted, the substituent is at least one manber selected fiiom the 
group consisting of alkyl, cydo(lowerjall^l, alkenyl, alkynyl, lower alkancyl, lower alka?cy, 
aryl, heterocyde(lower)alkyl, halogen, amino, substituted amino, Iowct alkylsulfonyl, 
lower alkylsulfinyl, lower all<ylthio, cyano, carboxy, protected carboxy, carbamoyl, 
mono(lower)aIkylcarbamoyi, difloweijalkylcaibamoyi, nitro, halo(lower)aBq4, 
aryl(lower)alkyl, aiyl(lower)alkenyi, aiyi(lower)aIkoxy, lower alkoxy substituted by 
substituted amino, cydo(lower)alkyl(lower)alkQxy, cyclo(lower)alkyl-(lower)alkyl. 
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aiyla3cy(lower)alkyl, acyloxy(lower)allg7l, h3dix»g4k>wer)a]lg?i, mono- or 
di{lower)allQ^lamino{lowe^^ aiyl(loAver)alkD3g^owei)allqd, aiylthio(lower)a]kyl, 
heteixxyde(lower)alkc»?y, heterocydeoxy(lower)allgd, aiyl(loweijalkyithb, aiylureido, 
lower alkoxy(lower)alkoxy, aiyl(lower)alkynyi, lower alkyl substituted by optionalfy 
substituted divalent heterocyclic group and optionally substituted hetenxydic group. 
A is a heteropolycyclic group having at least one hetero atom, such as OKygexi atom, 
sulfur atom, selenium atom and nitrogen atom, exclusive of benzimidazolyl, indoljd, 
4,7-dihydrobenzimida2olyl and 2,3-<iihydrobenz5oxazmyl, said heterocyclic group bang 
optionally substituted by at least one member selected fixnn the group consisting of 
alkyi, oxo, thioxo, halogen, lower alkoxy, lower aBgdthio, cydo{lower)alkjd, optionally 
substituted amino, aiyl, heterocyclic group, Iowct allg?lsulfanyl and lower alkylsulfinyL 

is optional^ substituted aiyl, optionally substituted heterocyclic gnoup or substituted 
biphenylyl, wherein, when these groups are substituted, the substituent is at least one 
member selected from the group consisting of alkyl, cydo(lowei^alkyl, alkenyl, alkynyi, 
lower alkanoyl, lower alko?iy, aryl, heterocycle(Iower)allg^, halogm, amino, substituted 
amino, lower alkylsuHbnyl, lower alkylsiilfinyl, lower altylthio, cyano, carboxy, protected 
carboxy, carbamoyl, mono(lower)alkylcarbamoyl, di(lower)alkylcarbamoyl, nitro, 
halo(loweijalkyi, aryl(lower)a]kyl, aryl(lower)alkenyi, aiyl(lower)alkaxy, lower alko^ 
substituted by substituted amino, cydopowerjalkyl-flowei^alkoxy, 
cydo(lower)allg4(lower)allgrl, aiyloxy(Iower^alkyl, acylo5y(lower)alkyl, hydro^g^owerjaHgrl, 
mono- or di(lower)aIkylarnino(lower)aIkyl, aryl(lower)alkoxy-(lower)a]lgrl, 
aiylthio(lower)alkyl, heterocyde(lower)alkoxy, hetenxycleo^yflowerjalkyl, 
aryl(lower)alkyithio, arylureido, lower alkoxy(lower)alko??y, aiyl{lower)a]kynyl, lower eSkyl 
substituted by optionally substituted divalent heterocyclic group and optionally 
substituted heterocyclic group, 

provided that when A is 3H-imidazo[4,5'blpyridyl substituted by lower aUcyl, I^^ is 
optionally substituted aryl, optionally substituted heterocyclic group or biphenylyl 
substituted by a substituent other than tetrazolyl, and when A is cjuinolyl substituted 
by lower alkyl, is optionally substituted aiyl, optionally substituted heterocyclic group 
or substituted biphenylyl. 

When the above-mentioned aiyi and hetenxydic group are substituted, the 
substituent is at least one member sdected from the group consisting of aUcyl, 
cydo(lower)alk7l, alkenyl, alkynyl, lower alkanoyl, lower alkoxy, phenyl, 
heterocyde(lower)allgrl, halogen, amino, substituted amino, lower alkylsuffimyi, lower 
alkylsulfinyl, lower alkylthio, cyano, carboy, protected caibcey, carbamoyl, 
mono(lowei)alkj4carbamoyl, di(lower)alkylcaibamc)yl, nitro, halo(loweiiallg?'l, 
aryl(loweijalkyl, aiyl(lower)alkenyi, aiyl(tower)alkoKy, tower alkoxy substituted by 
substituted amino, cydo(lower)alkjd(lower)alko?cy, cycto(lawer)albyl(lowcr)allgr^ 
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arylojQ7(lower)aIl^, acyloj^(lower)allgd, hydrajQ^(]ower^a]kyi, mono- ordi(lower)- 
alkylarriino(lower)alkyl, aiyl(lower)a]kD3cy(lowei)alkyl, ai3^thio(lower)allgd, 
hetero(ycle(lower)a]kDJQr, heterocyde-Qjg?(lower)a]kyl, ai34(k)wer)allqdthio, aryiureido, 
lower alkaxy(lowei1a]kaxjr, aiyl(lower)allgm,3d, lower alkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted hetenxycOic group. 

The substituent for tiie above-mentioned biphenyljd is at least one member selected 
torn the group consisting of alkyl, cydo(lowei^allgd, alkenjd, allg^nj^ lower alkanoyl, 
lower alkoxy, phenyl, heterocyde(lower)a]kyd otiier than substituted tetiazolylmethjd, 
halc^en, amino, substituted amino, Iowa- alkjdsulfonyi, lower alkylsulfiriyi, lower 
alkyltiiio, cyano, carbamoyl, monopower^alkylcaibamcjjd, di(lowei^alkj*arbamp5d, nitix), 
haIo(lowerja]kj4, aiyi(lower)a]kyl, aiyl(lower)alken3d, ai3d(lowei^a]kQjgr, lower alkojgr 
substituted by substituted amino, cyclo(lower)allgi-(lowei^alkEBy, 
cycloaower)alkyl{lower)alkyl, aiyloxyaowei)alkyl, a<ylo3g^er)a]lgd, hydraxyOowei^alkyl, 
mono- or di(lower)allg^lamino(lower)alkyl, aryl(lower)alka3gr-(lower)allg^ 
aiyltiiio(lower)a]kyl, hetenxyde(lower)alka?cy, heterocycle-GKy(lowerjallgd, 
aiyl(loweija]kylthio, aiylurddo, lower aIkoxy(lower^a]kajy, ai3d(lowerja]kyn3d, lower altyl 
substitiated by optionally substituted divalent heterocyclic group and optionally 
substituted heterocyclic group. 

Of the above-mentioned compounds, a compound of the formula (I) having the 
foHowing and pharmaceutically acceptable salts tiieieof are particularly preferable. 

is an optionally substituted alkjd, an optionally substituted alkenjd, an optionally 
substituted aJkynjd, an optionally substituted cydo(lower)allg^], an optionally 
substituted phenyl or an optionally substituted heterocydic group, wherein, when these 
groups are substituted, tiie substituent is at least one member selected &om the group 
consisting of allgd, cydo(lower)alkyl, alkenyl, alkynyl, lower alkancyl, lower alkoxy, 
phenyl, heterocyde(lower)a]kyi, halogen, amino, bwer alkanqylamino, 
mono(lower)alkylamino, di(lower)allg^lamino, N-(lower)alkyl-N-acylamino, lower 
allQdsulfonylamino, aryl(lowei^allg^lamino, N-hetero(yde-N-(lower)all^lamino, 
aiylsulfonylamino, aiylcarbonjdamino, lower alkylsulfonyl, lower alkylsulfinyl, lower 
alkyltiiio, cyano, carboxy, protected carboxy, carbamoyl, mono(lower)a]kylcarbamoyl, 
di(lower)alkylcarbamoyl, nitro, halo(lower)all^, aiyi(Iower)alkyl, aryl(lower)alkenyi, 
arjd(lowei)alkoxy, lower alkanoy]amino(lower)a]kojgr, mono(lower)alkylamino- 
(lower)alkQjy, di(lower)allQ^lamino(lower)alkojgr, N-(lower)alkyl-N-acylamino(lower)- 
alkojcy, lower alkylsu]fonylamino(lower)alkoj^, aryl{lower)allg^laniino(lower)alkoxy, N- 

hetenxyde-N-(lower)a]l^larnino(lower)alkoxy,arylsulfonylamino{lower)a^^ 
aiyfcarbonyiamino(lower)alkDxy, cydogowerjalkjdpowei^alkojgr, cydo(lower)allgrl- 
(lower)alkyl, arylQ5cy(lowei)alkyl, acyloj^owei^alkyl, hydra3cy(lower)a%l, mono- or 
di(lowerjaltylamino(lower)allgd, aiyl{lower)aIkQxy(lower)alkjd, ai34tiiio(loweijalky], 
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heterxxyde(lo\ver)alkaxy, heterTocyde-<3ixy(lowerja]^ aiyi(lower)alkylthio, aiylurddo, 
lower alkQ?Q^oweijalkD>Qr, aiyl(lower)allqniyl, lower alkyi substituted by optionally 
substituted divalent heterocydic group and optionally substituted hetenxydic group. 
A is a heterodicydic group of the following (A) to (I) exdusive of benzimidazolyl, indolyi, 
4,7-dihydix)benzimidazol3d and 23-'dihydrobenzoxazinyi, wherein said heterocydic 
group may be substituted by at least one member sded:ed fiiom the group consisting of 
alkjd, oxo, thioxo, halogen, lower alkoxy, lower alkylthio, cydo(lower)alkyi, amino, lower 
alkanoylamino, mono(lower^a]kylarnino, di(lower)alky]amino, N-(lower)a]kyl-N- 
acylamino, lower alkylsulfonylamino, aiyipowei^alkyJamino, N-heterocyde-N- 
(lower)alkylamino, aiylsulfonylamino, aijdcarbonylamino, aryl, heterocydic group, tawer 
alkylsulfonyi and lower allgrlsulfinyl, 

provided that when A is 3H-iniida2o[4,5-b]pyridyi substituted by lower all^yl, is an 
optionally substituted aiyi, optionally substituted heterocydic group or biphenyfyi 
substituted by a group other than tetrazolyl, and when A is quinolyi substituted by 
lower alkyi, is an optionally substituted phenyl, optionally substituted naphthyi, 
optionally substituted heterocydic group or substituted biphenylyL 

The substituent for the above-mentioned phenyl, naphthyi and heterocyclic group is 
at least one member selected from the group consisting of aUqrl, cydo(lower)alkyl, 
alkenyl, alkynjd, lower alkancyl, lower alkoxy, phenyl, heterocyde(lower)allQ?i, halogen, 
amino, lower alkanoylamino, mono(lower)-alkylam3no, di{lower)a]kylamino, N- 
(lower)alkyl-N-acylamino, lower allqrlsulfonyl-amino, aiyl(lower)allgrlamino, N- 
heterocyde-N-(lower)a]kylamino, arylsulfonyiamino, aiylcarbonylamino, lower 
aBgrlsulfonyl, lower alkylsulBnyi, lower alkylthio, cyano, carboxy, protected carboxy, 
carbamoyl, mono{lower)a]lg^lcarbamoyi, di(lower)alkyl-carbamoyl, nitro, halo(lower)alkyl, 
aryl(lower)alkyi, aryl(lower)alkenyl, aiylflowerj-alkoxy, lower alkanqylaniino{lower)all«)xy, 
mono(lower)all<ylaniino(lower)alkQxy, di(lower)all^]amino(lower)aIkoxy, N-(lower)alkyl-N- 
acylamino(lower)alkoxy, lower alkylsulfonylarnino(lower)alkoxy, 
aiyl(lower)alkylarnino{lower)alkoxy, N-heterocyde"N-(lGwer)alkylamino(lower)aIko5Qr, 
aiylsu]fonylarnino(lower)aIkoxy, aiyicarbonyl-aminoilowerlalkoxy, 
cydo(lower)alkyl(lower)alko3qr, cydo(lower)allgrl(lowei)alkyl, aiylojQ^owerjalkyl, 
acyloxy(lower)alkyl, hydro55r{lower)alkyl, mono- or di(lower)alkyl-amino(lower)alkyl, 
atyl(lower)alkQxy{lower)alkyl, aiylthio{lower)a]kyl, heterocycle-(lower)alkQxy, heterocyde- 
oxy(lower)aIkyl, aiyl(lowe]ja]lcylthio, arylureido, lower alkaxy(lower)alkoxy, 
aryl(lower)alkynyl, lower alkyl substituted by optionally substituted divalent heterocydic 
group and optionally substituted heterocydic group. 

The substituent for the above-mentioned biphenylyl is at least one member sdected 
from the group consisting of alkyl, cydo(lower)alkyl, alkenyl, alkynyl, lower alkanoyl, 
lower alkoKy, phenyl, heterocyde(lower)alkyl other than substituted taetrazolyimethyl, 
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halogen, amino, lower alkanqyiamino, niono(lowei:)allqrlamino, di{lower)alkylaniino, N- 
^ower)allqd-N-acylamino, lower alkylsulfonylamino, aiyl(lower)a]lg7iairiino, N- 
hetenxycle-N-(lower)allQrlamino, aiylsulfonjdamino, aijdcaibonylamino, lower 
alkylsulfcffiyl, lower allqdsulBnyi, lower alkylthio, cyano, carbamoyl, 
mono(lowei^alkyicarbamqyi, di(loweijallgrlcarbamoyl, nitro, halo(lower)-aIkyl, 
aiyl(lower)alkjd, aryi(lower)aIkenyi, aiyi(lower)alkoxy, lower alkanqyiamino-(Iower)alkaxy, 
mono(lower)allgdanmio(lower)a]kaxy, di(loweijallgr]arnino(loweijalko3qr, N-(loweijalkyl-N- 
acylamino(lowei)alkoxy, lower allqdsu]fonylamino(lower)alkax^ 
aiyl(lower]allgdairiino(lower)a]ka?y, N-het3enxyde-N-(lower)allQi1anm 
aiylsxilfonylamino(lower)alla»qy, aiyicarbQnyiarnino(lowe]jalka^, cydo{lower)allgd- 
(lower) alkojgr, cydo(lowei^alkyi(lower)alkyl, aiylasy{lower)allqrl, acylaxy(lower^a]kyl, 
hydroxy(lower)alkyl, mono- or di(lower)a]ky]aniino{lowei^a]kyl, aiyl(lowerjalkoKy- 
(lower)aIkyi, arylthio(lower)a]kyi, hetenx5cle(lowei^a]la}xy, heteiTxg^eK»gr(loweijalty^ 
aiyl(lower)a]kylthio, aiylureido, lower alkoKy(lower)aIkoKy, aiyipower^alkynyl, lower alkyl 
substituted by optionally substituted divalent heterocyclic group and optionally 
substituted heterocyclic group. 

The above-mentioned heterocyclic group means the followir^ (A) to (T): 

(A) saturated or unsaturated 7 to 12-membered heterobicycMc group having 1 to 4 
nitrogen atoms 

(B) saturated or unsaturated 7 to 12-membered heterobicydic group having 1 to 3 
oxygen atoms 

(C) saturated or vinsaturated 7 to 12-membered heterobicydic group having 1 to 3 
sulfur atoms 

(D) saturated or unsaturated 7 to 12-membered heterobicydic group having 1 to 3 
nitrogen atoms and 1 or 2 oxygen atoms 

(E) saturated or imsaturated 7 to 12-membered heterobicycdic group having 1 to 3 
nitrogen atoms and 1 or 2 sulilir atoms 

(F) saturated or unsatumted 7 to 12-membered heterobicydic group having 1 or 2 
oxygen atoms and 1 or 2 sulfur atoms 

(G) saturated or imsaturated 7 to 12-membered heterobicydic group having 1 
nitrogen atom, 1 ojcygen atom and 1 sulfur atom 

(H) saturated or unsaturated 7 to 12-membered heterobicydic group having 1 or 2 
sdenium atoms 

(I) saturated or unsaturated 7 to 12-membered heterobicydic group having 1 or 2 
selenium atoms and 1 to 3 nitrogen atoms 

(J) unsaturated 3 to 8-membered heteromonocyclic group having 1 to 4 nitrogen 
atoms 
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(K) saturated 3 to 8-membered heteromonocyclic group having 1 to 4 nitrpgen 
atoms 

(L) unsaturated 3 to 8-membered heteromonocydic group having 1 or 2 osg^en 
atoms and 1 to 3 nitrc^en atoms 

(M) saturated 3 to 8-membened heteromonocydic group having 1 or 2 oxj^en 
atoms and 1 to 3 nitrpgen atoms 

(N) unsaturated 3 to 8-membered heteromonocydic group having 1 or 2 sulfur 
atoms and 1 to 3 nitrpgen atoms 

(O) saturated 3 to 8-membered heteromonocydic group having 1 or 2 sulfur atoms 
and 1 to 3 nitrogen atoms 

{Pj unsaturated 3 to 8-membered heteromonocydic group having 1 or 2 sulfur 
atoms 

(Q) unsaturated 3- to 8-membered heteromonocydic group having 1 or 2 oxygen 
atoms 

(R) unsaturated 3 to 8-membered heteromonocydic group having 1 osg^gen atom 
(S) spiroheterocyclic group having 1 or 2 oxygen atoms 

(T) unsaturated 3 to 8-membered heteromonocydic group having 1 ojcygen atom 
and 1 or 2 sulfur atoms 

Of the above-mentioned compounds, a compound of the formula (I) wherein A is a 
heterocyclic group sdected fiom the gDUp consisting of 2,3-dihydrobenzimidazolyi, 
pyrazolopyrimidinyi, tetrahydropyrazolopyrfmidinyl, imidazopyrazotyl, dihydro- 
imidazopyrazolyl, imidazopyridyl, pyrrolopyridyl, pyrazolopyridyl, benzopyrazolyl, 
dihydrobenzimidazolyl, benzotriazolyl, indolizinyl, isoindolyl, indazolyl, indolinyl, 
isoindolinyi, purinyl, quinolizinyl, isoquinolyl, quinolyl, phthalazinyl, naphthalidinyi, 
quinoxalinyl, dihydroquinoxalinyl, tetrahydroquinoxalinyl, quinazolinyl, dihydro- 
quinazolinyl, tetrahydroquinazolinyl, dnnolinyi, pteridinyl, pyrazinopyridazinyl, 
imidasxjtriazinyi, imidazopyrazinyl, inridazopyrimidin}?!, imidazopyridazin}^, lH-l-(or 
2)pyridazinyi, benzofuranyl, isobenzofioranyl, furopyridyl, chromenjd, dhroman)^, 
isodrromanyl, benzoxq^inyl, cydopent^jyranjd, fiiropyranyl, benzothiophenyl, 
dihydrodithianaphthalenyi, dithianaphthalenyl, dicKDloimidazolyl, benzoxazinyl, 
pyridoxazin^d, pyrazolooxazolji, furopyridyl, thienoimidazofyi, thiencqyyridji, 
dithiadiazaindanyl, thienofuranyi, o^athiolopyrrofcrl, benzosdenophenyl, sdenopyricfyl, 
benzoselenol, sdenopyridyl and cydopentadienopyridyL These heterocyclic groups are 
preferably optionally substituted by lower alkjd and/or oxo. 

Of the above-mentioned compounds, preferably exempliOed is a compound of the 
formula (I) wherein is an albyl, an alhmyi, a phenylflower^alkenyl, a quinolyl, a 
phenyl optionally substituted by a substituent selected ftom the group consisting of 
nitro, alkyl and alkenyl, or a thienyl optionalty substituted by halc^en; A is a 
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heterocyclic group sdected fiom the group consisting of 2,3-dihydrobenzimida2Dlyl, 
imidazopyiBzolyi, imidazopyridyl, pyrrolopyridyl, pyrazolopyridyl, benzotriazofyl, 
indolizinjd, indaaoljd, quinolyl, dihydn)quinoxa]inyl, tetrah3diTXiuinGKa]inyl, 
dihydixxjuinazolinyl, tetrahydirxjuinazolinyl, benzofuranyl, benzothiophenyl and 
thienoimidazolyl, said heterocyclic group being optionally substituted by alkyi or qko; X 
is a lower allqdene, an oxa{lowei:^aIkylene or an oxa; and is aphenji optionally 
substituted by a substituent selected from the group consisting ofaSkyl, alkenyl, alkynyl, 
lower alkancyl, lower alkoxy, phenyl, imidazolyi(lower)alkyl, piperidinyl-(loweijallgrl, 
halogen, amino, lower alkanoylamino, niono(loweijalkylarnino, di(lower^alkyIamino, N- 
(lower)allqd-N-(lowei)alkanqylainino N-(lowCT)a]kyl-N-beri23oylarnino, lower 
allgrlsulFonylarnino, phenyl(lower)alk7]amino, phenjd-sulfonylamino, benzoyiamino, 
lower alkylsulfonyl, lower allqrisulfinyl, lower alkylthio, cyano, carboj^, lower 
alkoxycarbonyl, cydo(lower)alkyloxycarbonyl, rQono(lower)-alkylcarbamGyl, nitro, 
halo(lower)allqrl, phenyl(lower)alkyl, phenyl(lower)a]kenyi, phenyl{lower)aIkD5gr, (N- 
pyridyl-N-(lower)alkylamino)(lower)alk)^^ cyclo(lower)alkyipower)alkoxy, 
cycIo(lower)alkyl(Iower)allqrl, phenoxy(lower)alkyl, lower alkyisulfonylo?y(lower)a]l^l, 
hydroxy(lower)a]iyl, di{lower)allgdaniino-(lowei^alkyl, phenyl(lower)a]ko5?y(lower)aIlgrl, 
phenylfhio(lower)alkyl, thienyl(lower)-alkoxy, pyridyloKy(lower)alkyl, 
phenyl(lower)aIkylt3iio, phenylurddo, lower alkoxypowerjalkoxy, phenyl(lower)aBqnriyl, 
dioxothiazolidylidene(lower)a]kyl and thienyl optionally substituted by halogen; a 
naphthyl optionally substituted by halogen; a 4-phenjdphenyl substituted by halogen; a 
thienyl optionally substituted by halcgen; a benzothienyl optionally substituted by 
halogen; a quinolyl optionally substituted by halogen; or a benzooxolanyl optionally 
substituted by halogen. 

Of the above-mentioned compounds, preferred is a compound of the formula (I) 
wherein R^is an alkyl, an alkenyl, a phenyl(lower)alkenyl, a phenyl optionally 
substituted by a substituent selected finm the group consisting of alkyl and alkenyl or a 
thienyl optionally substituted by halogen; A is a heterocyclic group selected from the 
group consisting of 3H-imidazo[4,5-b]pyridyl, pyrazolo[l,5-a]pyridyi, indolizinyl, IH- 
indazolyl, benzo[blfuranyl and benzo[b]thiophenyi, said hetCTocyclic group being 
optional^ substituted by one or two alkyi; X is an alkylene; and is aphenjd optionally 
substituted by a substituent selected firam the group consisting of alhyl, lower alkoxy, 
phenyl, halogen, di(lower)allg?iamino, lower allgdthio, lower alkojcycarbonyi, nitro, 
halo(lower)alkyl, phenyl(lower)allQ?i, phenyl(lower)alkenyl, phenyi(lower)alkQ3y, 
cydo(tower)alkyl{lower)alkoxy, pheno?5^(lowCT)allgd, phenyl(lower)alla)xy(loweijalkyi and 
thienyl optionally substituted by halogen; a nsg^hthyl optionally substituted by halogen ; 
or a 4-phenylphen34 substituted by halpgen. 
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Of the above-mentioned compounds, preferred is a sulfonamide compound (I) 
wherein A is a 3H-imidazo[4,5-b]pyridyl, a IH-indazofyl or a benzo[blfuranyl, these 
heterocyclic groups being optionally substituted by eSkyl; and Ri^ is a phenyl substituted 
by halogen, said phenyl being optionally substituted by a substituent selecfced fiom the 
group consisting of alkyi, alkenyl, alkynyl, lower alkoxy, phenyl, halogen, 
di{lower)alkylamino, lower aUcylthio, lower alkoxycarbonyl, nitro, halo(tawer)alkyl, 
phenyl(lower)allQ^l, phenyl(lower)a]kenyl, phenyl(lower)alkoxy, 
cyclo(lower)alkyipower)alkoxy, phenoxy(lower)allcyl, phenyl(lower)alkoKy(lower)a]kyl, 
phenyl(lower)alkynyl and thienyl optionally substituted by halogen, or a naphthyl 
substituted by halogen, or a salt thereof Above all, a sulfonamide compound (I) 
wherein A is 3H-imidazo[4,5-b]pyridyl substituted by one or two lower alkyl, IH- 
indazolyl substituted by one lower allqi or benzo{b]furan3d substituted by one lower 
alkyl is preferable. 

Particular^' preferable groups are as follows. 

: phenyl, 2-nitrophenyi, o- orp-tolyl, n-pentenyl, n-butyl, n-pentyl, n-hexyi, thienyl, 
S-quinolyl, (E)-2-phenylethenyl, 4-'pentenyl, 4-vinylphenyl, 5-chlorothiophen-2-yl, 5- 
bromothiophen-2-yl, 4-ethylphenyi, 
X : methylene, -OCH2-, oxa 

Ri^ : 2,4-dichlorophenyl, 2-chlorophenyl, 4~brDmo-2-chlorophen3d, 2,4-'dichlon>5- 
fluorophenyl, 3,4-dichlorophenyl, 2,3-dichlorophenyl, 2,5-dichlorophenyl, 2-bromo-4- 
chlorophenyl, 4-chloro-2-methoKyphenyl, 4-chlon>-2-methylphenyl, 4-phenyl-phenyl, 
2-chlQro-4-phenylphenyl, l-bromo-2-naphthyl, 3-<librobenzo[blthiophen-2-yi, 2- 
chlon>4-(thiophen-2-yl)phenyl, 2KMon3-4-(5-chlorofhiophen-2-yl)phenyl, 2-chlon>4- 
ethjdphenjd, 2-chlon>4-vinylphenyl, 2-chloro-4-methylphenyI, 2-chloro-4-(n- 
pen^ljphenjd, 2-<hlaro-4-(i-but)4)phen)?l, 2-<±don>4-((5^ohexylmeth^^ (E)-2- 
c±ilon>4-(2-phenylethen3d)phenyl, 4-benzyioxy-2-chlorophenyl, 2-ch]on>4- 
metho>Q?phenyl, 2-chlon>4-isopropo?cyphenyl, 2-chlQro-4-{n-butQ?q5^phen)d, 2-chlon>4- 
((cydohe?ylmethyl)oxy)phmyl, 2K±doro-4-(^^ 

amino)ethyl)o?g^phen3d, 2H±donD-4-(meth)^thio)phenyi, 2<Moro-4-(methylsulfinyl)- 
phenyl, 2-chloro-4-{methanesulfonyl)phenyi, 4-(ben2ylamino)-2KMorophenyl, 4-(n- 
butyiainino)-2-chlarophenyl, 2Hihloro-4-(N,N-<liinethylamino)phenyl, 4-acet5damino-2- 
chlorophenyl, 2Kdiloro-4-(methanesiilfonylamino)phenyl, 2-<ihloro-4-nitrophenyi, 2- 
chlaro-4-fonnylphenyl, 2Kiilon>4-[(2,4KUoxo- l,3-thia2DKdin-5-yKdene)methyl]'phe 
2-chlon)-4-fluarophenyl, 2,4,6-trichlQrophaiyl, 2,3,4-trLchlorophenyl, 2-ch]D3X)-4- 
iodophenyl, 2,5Kiichlorothiophen-3-yi, 2-chloro-4,5-{methylenediQxy)-pherryi, 2- 
chloroquinolin-3-yl, 2-chlan>4-(trifluon)methyi)phenyl, 2-chloro-4-cyanophenyl, 2- 
chloro-4-(2-phenylethyl)phenyl, 2-cihloro-4-aminophenyl, 2-dilon>4- 
(hydroxymethyljphenyl, 4-carboxy-2-chlorophenyl, 2-chlon>4-{(methane- 
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sulfon3do3cy^)methyl)phenyi, 2H±lart)-4-((phenyiQjg?)metli3d)phenyl, 2-ch]on>4- 
(ethojQ^carbonyljphenji, 2<hlaro^(meth3dcait)amoyl)phenyl, 2-chloro-4-(dimethyl- 
aminomethyl)phen3i, 2-<±lon>4-((imidazol-l-yl)methyflphenyl, 2-chforo-4-((piperidin-l- 
yl)methyl)phenyi, 2-chlon>4-(phenylthiomethyl)phenyl, 4-({benz5dQxy^-methy])-2- 
chlorophenyl, 4-(benziniidazol-2-yi)-2<Jiforophen3d, 4-(l-methylbenz-imidazol-2-3i.)-2- 
chlorophenyl, l-elhylbenamidazol-2-yl, 2-cMoro^(n-pentaneflifo)-phcnyl, 4- 
(ben2ylthio)-2-chlorophenyl, 2<hlaro-4-((3-pyridylajgr)me1hy])phen)d, 2-chlaro-4- 
ethjdthiophenyl, 4-(N-bu1yiykmiino)-2-ditorophenyl, 4-(N-ben2iO!y]anmio)-2- 
chlorophenyl, 4-(N-benzoyl-N-methylamino)-2Kihl^ 4-(N-butyiyl-N-meth3d- 
amino)-2-chlorophenyl, 2K±loro-4-(N-(n-pen1yi)aniino)phen3d, 2-chloro-4-(N-methyi-N- 
{n-pen1yl)ainino)phenyl, 4-(N-benzenesialfmy]ainino)-2K±aQrophen3^, 2-chlaro-4- 
(isopropo3grlcarbonyl)phenyl, 2-<ihloro-4-((5^ohe3cyiQ35?carba^ 2-chloro-4-(3- 
phenylureidojphenyi, 2-chloro-4-propoxyphenjd, 2-chloro-4-(n-pentQJ9r)phenyl, 2- 
chloro-4-ethoxyphenyl, 2-cmoro-4-(2-meth(»g?e1iioxy^pheriyi, 2-chtaro-4-[(thiqphen-2- 
yl)inethylaxy]pheiTy4, 2-chloro-4-[{thiophen-3-y])metl5icKy]phen5d, 2-chloro-4- 
phenylethynylphenyl, 2<hloro-4-((ydopentylme1hyloxj^phenyi, 2-ch]0ro-4-(l- 
he5cynyl)phenyl, 2-chloro-4-hexylphenyl, 2-chloro-4-piperidinophenyl, 2-chlaro-4- 
morpholinophenyl, 2H±doro-4-{hexamethyleneiii±io)phenyl, 2-chloro-4-pyiTOlidino- 
phenyl, 2<;Won>4-(4-meth3dpipeiBzin-l-)4)phenyl 

A : 4H-imidazo[l,2-b]Ryrazolyl, 3H-thieno[2,3-d]imidazolyl, lH-tiiieno[2,3-d]imidazoljrl, 
imidazoIl,2-a]Ryridyl, lH-pyrrolo[3,2-b]pyridyl, 2,3-dihydrobenzo-[d]imidazolyi, IH- 
indazolyl, indolizinyl, benzotriazolyl, lH-iinidazo[4,5-b]pyridyl, 3H-imidazo[4,5-b]Ryridyl, 
pyrazolo[l,5-a]pyridyl, benzofbjfuranjd, benzo[b]t]iiophen3d, 3,4Haihydroquina2oIinyl, 
1,2-dihydnxjiiinoxalinyl, 1,2,3,4-tetrahydroquinQxalinyl, quinolyi, 1,2,3,4- 
tetrahydit)quinazo]in3d, 1,4-dihydixxiiiinazolinyl, 2H-inda2Dlyi 
Substitutent of A : methyl, ethyl, n-propyl,Qxo 

Preferred objective compounds (I) are as follows. 
•3-(3,4-dicWoroben2yl)-2-methyl-5-{n-pentanesulfonylcarbamoyl)benzo[b]thi^ 
•3-(2,3Kiichlorobeiizyl)-2-rnethyl-5-(n-pentanesulfonylcarbamoyl)be^ 
•3-(2,5Kiichlorobenzyl)-2-methyl-5-(n-pentanesialfonylcarbamoyl)be 

•3-(2,4-dichlorobenzyi)-2-methyl-5-(n-pentanesulfanylcarbamqyi)py^^ 
ajpyridine 

•3-(2,4-dichloroben25d)-2-methyl-5-(benzenesulfonyicarbamcyl)pyrazolo[^ 
•l-(2,4-didiloroben2yl)-2-methyl-7-(n-pentanesulfonylcarbam^^^^ 
■7-n-butanesulfonylcarbamo5d-l-{2,4-dicMoroben^l)-2-methylindo]ia^ 
•l-(2,4-dichlorobenzyd)-2-methyl-7-(benzenesulfonylcarbamoyl)m^ 
•2-methyl-7-(n-pentanesulfonylcarbamoyl)-l-{4-phenylbenzy^l)in^ 
•6-(n-pentanesu]fonylcarbaiiKjyl)-4-(4-phenylbemyl)^ 
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•3-(2,4HdicWoroben23d)-2-methyl-5-(n-pentmesu^^ 
b]pyridine 

•5-(n-butanesu]fonylcarbamoyl)-3-(2,4KJichlc«robeng^l)-2-m 
bjpyridine 

•5-benzenesulfonylcarbaiiKJ5d-3-(2,4K3idilc^ 
b)pyridine 

•3-(2H±aorx)-4-phenylben2y])-2-methyl-5-{n-pentanesi^^ 
imidazo[4,5-b]pfyridine 

■3-(l-bromcH2-naphth3d)methyl-2-methyl-5-(n-pm 
imidazo[4,5-b]pyridine 

•2-methyl-5-(n-pentaresulfonykaibamo!yl)-3-(4-pfcOT^^ 
b]pyridine 

•3-(4-bromo-2HiilQrobenz5rl)-2-meth3d-5-(n-pentanesu^^ 
b]pyTidine 

•3-(4-bromo-2-(±dorobenzy^l)-5-(n-butanesu]fonylcaibam^^ 
bjpyridine 

•5-(benzenesulfon3dcarbamqyi)-3-(4-bramo-2K±dorobe3i^ 
b]pyridine 

•3-(2-bromo-4KihlQrobenzjrl)-2-methyl-5-(n-pentanesu 
bjpjridme 

•5-{berizenesulfonylcarbamoyi)-3-(2-bromo-4K±lorobenzj^-2-m 
bjpyridine 

•3-(2-bromo-4-chlc)roben2yl)-5-{n-butanesulfonylcaibani^ 
bjpyridine 

•3-(2,4KUcWoroben2yl)-2-methyl-6-(n-pentanesu]fonylcarbamoyl)indol^ 

•3-(2,4-didiloroben25d)-2-methyl-6-(n-butanesulfonylcarbamoyl)indo]^ 

•3-(2,4-dic±doroben^l)-2-niethyl-6-(benzenesulfQnylcarbam 

•3-(2,4-dicMorobenzyl)-2-ethyi-7-methyl-5-(n-pentanesiilfonylcaA 
imidazo[4,5-bJpyridine 

•2-ethyi-7-methyl-5-{n-pen1mesulfonylcarbam^^^ 
bjpyridine 

•3-(2,4-dichlQroben25d)-2-methyl-5-(benzenesulf(mylcarbaniq^^^ 

•3-(2,4-dicWorobenzjd)-2-methyl-5-(n-butanesu]fonylcarbamoyl)ben2o^ 

•3-(4-pheriyIben^l)-2-meth3d-5-(n-pentanesulfonylcarbamoy])benzo[bJtM^ 

•3-(2<WatDbenzyg-2-meth}d-5-(n-pentanesu]fonylcarbamoyl)ben2o^ 

•3-(4-bromo-2<hloroben2yl)-2-nieth3d-5-(n-pentanesu]fonylcarbam^^^ 
benzo[bJthiophene 
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•3-(2,4-dicMoro-5-fluorobenzyd)-2-methyl-5-(n-pentanes^^ 
ben2D[b]thiophene 

•3-((3^orobenzo[b]thiophen-2-yl)me1iiy])-2-meti^ 
carbQmoy^benzo[b]thiophene 

•3-(l-bromomphthalen-2-yl)me1hyi-2-meth3d-5-(n-pent^ 
carbamqyl)benzo[b]thiophene 

• 1 -(2,4-dicWoroben25d)-2-ii]ethyl-5-n-pen1anesu]fon^ lH-thieno[2,3- 
djimidazole 

•3-(2,4KiicMoroben2yi)-2-methyl-5-(n-pentanesulfOT^^ 
d|imidazo]e 

•l-(2,4-di(±loroben2yi)-2-inethyl-^n-pentanesu]^^ 
bjpyridine 

•3-(2,4KiicWorobenz>d)-2-methyl-5-{n-pentanesulfonyic^^ 
•3-(2,4-dicWoroben^)-2-methyl-5-(benzenesuIfQnyicari^ 
•3-{4-chloit>2-methojQrbenzyl)-2-me1hyl-5-(n-pentane^^ 
iirudazo[4,5-b]Ryridme 

•3-(4-chloit>-2-methylben2y])-2-methyl-5-(n-pentanesutf^^ 
imida2o[4,5-b]pyridine 

•5-benzenesulfmylcart)anK5rl-3-(4K±loro-2-mefe^ 
b]pyridine 

•5-benzEnesulfanylcarbamoyl-3-(2-cWoit)-4-phenylbe^ 
bjpyridine 

•5-(n-butanesu]fonylcartjamoyl)-3-(2KMoit>4-phenylben^ 
b]pyridine 

•3-(2,4-dicWorobenz^)-2-methyl-5-(l-n-pentanesu]fonylcarbamo^^^ 
•5-(benzenesulfonylcarbamoyl)-3-(2,4-dichloroben^)-2-methylbenzo[b]f^^ 
•2-(2,4-dicWorobenz^)-3,5-dimethyi-7-(l-n-pentanesulfonylc^^ 
•7-{benzenesulfon3dcarbamoyi)-2-(2,4-dicWorobenzyl)-3,5HJime^^ 
•2-me1hyl-5-(l-n-pentanesulfonylcaibamoyl)-3-(4-phenyiben2yl^^ 
•5Hl-ben2enesulfonylcarbamoyl)-2-methyl-3-(4-phenylbenzy 
•5-(l-n-butanesulfonj4carbamoyl)-3-(2,4-dicWoroben2yl)-2-methylber^ 
•3-(2,4-dichloroben2yl)-5-(l-n-hexanesulfonylcaibamoyl)-2-m^ 
•3-(2,4-dichlorobenzyl)-2-methyl-5-(2-thiophenesulfonylcarbamoyl)b 
•3-(2AdicMoiDben2yi)-2-e1hyi-5-{l-n-pentanesu]fonylcarbamcy^^ 
•5-{benzenesulfonylcarbamoyl)-3-(2,4-dicMorobenzyi)-2-ethylb^ 
•3-(2,4-dichlorobenzjd)-2-ethyl-5-(8-quinolinesulfon34c^ 
•3-(2,4-dichbroben25d)-2-e1hyl-5-((2-methylbenzene)sulf^^ 
•3-(2,4Klid:doroben25d)-5-(l-n-pmtanesii]fonylcaib^ 
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•5-(benzenesulfonylcarbamoyl)-3-(2,4-dicWon)ben2gd)-2-propy 

•3-(2,4-c3icWorobeiizjd)-5-etiijd-(2-ni1it)ben2en^ 

proRylbenzo[b]furan 

•3-(2,4-dicMoroben25d)-5-(l-n-pentenesiilfonylcarbamo^^^ 

•3-(2,4Kiichlorobenzyl)-2-methyl-5-(l-n-pentanesulfony]cai^^ 

♦2-{2,4-cMcMoroben^l)-3-ethyi-7-{l-n-pentenesulfon3dcarbam(^^ 

•7-(beri^nesulfonylcarbamo3d)-2-(2,4-dicmorobenzj4)-3--efli^ 

•6-(l-n-butanesu]fonyicarbamoyl)-l-(2,4-dicWon)beii2g^ 

a-(2,4Kiic±lorobenzyl)-3-me1±iyl-^-(l-pentanesulfm^ 

•6-(benzenesu]fonyicarbamcyl)-l-(2,4-dicHoroben254)-3-nietliy^ 

•(E)- l-(2,4Klichloroben2yl)-3-meth)d-^((2-phenyiethm^ IH- 

indazole 

•6-(l-n-butanesulfonylcarbamoyl)-l-(2,4-cHchloroben2yl)b^ 

•6-(l-n-butanesu]fonylcarbamo)d)-l-(2,4-dichloroben2yi)-3-methy^ 

•7-(l-n-butanesulfonylcarbamoyl)-l-(2,4-didilorobenzyl)-3-ett^^ 

7-( l-n-butanesulfonylcarbamoyl)-3-(2,4-dichloroben2yl)- l-methyl-4(3H)-quinazolinone 

•7-(l-n-butanesulfonylcarbamqyl)-3-(2,4-di<±dorobenz>d)-4(3H)-qiii^^ 

•7-(l-n-bu1anesulfonylcarbamoyl)-2-(2,4-dicWoroben2yl)-3-m^ 

•6-(l-n-butanesulfon3dcarbamo3d)-3-{2,4-dicWoiDbenzjd)-3,4Kiih^ 
methylquinazoline 'hydnxiiloride 

•l-(2,4-dicWorobenzyl)-2-methyl-7-(l-n-pentanesu]fony^^ 
quinazolinone 

•7-(benzenesulfonylcarbamoyl)-l-(2,4-dicWorobenzyi)-2-methyi-4(lH) 
♦l-(2,4K!icWoroben2yl)-l,4-dihydn>2-methyl-7-(l-n-pentanesiJ^^ 
carbamoyl)quinazo]ine • hydrochloride 

•7-(l-n-butenesulfonj4carbamoyi)-l-(2,4-dicWorobenzyl)-3-methyl-2{lH)Ki 

•7-(l-n-butanesulfon3d(:arbamq>d)-l-{2,4-dicWoroben2yl^^ 

quinoxalinedione 

•4-(2,4-dicWoroben2yl)-5-ethyl-3-(l-n-pentanesulfonylrarbamqyl)^^ 

•3-(2,4-dichloroben2yl)-2-inetiiyl-6-(l-n-pentanesu]fonyto^ 

ajpyridine 

•6-(n-pentanesu]fonylcarbamoyl)-4-(4-phenylphenylo^^ 

•6-(n-pentaiiesulfanylcaitamoyl)-4-(4-phenylbenz^ 

•3-(2,4-dicWoroben2yi)-2-ethyl-5-(((E)-pentene-l-sulfonyl)carbam 

•l-(2,4-di(±loroben2yl)-3-ethyl-6-(l-n-pentanesialfon^ 

•6-(benzenesu]fon34caitamqyl)-l-(2,4-dichloroben2yl)-3-ethyl-lH-^ 

•6-(benzenesu]fon3dcait)amoyl)-3-(2,4-dicWorobenzyl)-^ 
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•3-(2,3KiicWoroben2yl)-2-methyl-5-{n-pOT^ 
b]p!yridine 

•3-((3K:Worobenzo[b]thiophen-2-yl)met^^^ 
3H-iniidazo[4,5-b]pyridine 
•3-(2K±lcMT)-4-phenylbenzyl)-2-met^^ 
benzo[b]thiophene 

•3-{2<hlon>-4-phenylben2yl)-2-met^^^ 
imidazo[4,5-b]pyridine 

• l-(2KMoixH^phenylbenzyl)-3-meth^ IH-indazole 
•6-(benzenesulfonylcarbamGyi)-l-(2<ihtoi^^ 

• (E)- 142Kihloit>4-phenylbenz5d)-3-m IH- 
indazole 

• l-(2-dilcHX)-4-phenylbenzy])-3-met^ 1-pentaie- l-sulfonyljcarbamoyiQ- IH- 
indazole 

• l-(2K±Joro-4-phenylbenzyl)-3-meth^^ IH- 
indazole 

• l-(2-dhlon>-4-phenylbenzyl)-3-met^^ IH- 
indazole 

• l-(4-brorno-2Hdiloroben2yl)-3«methyl--6-( 1-pentanesulfonylcarbamqyl)- IH-indazole 

• 6-(ben2enesulfonylcarbamqyi) - 1 -(4-bromc>"2-chlorobenzyi) -3-methyl- IH-indazole 

• (E)- 1 -(4-brom(>2-dilcnT)benzyl)-3"methyl-6-(^^ IH- 
indazole 

•3-(2,4-dichloroben2yl)~2-methyl-5-(((E)-l-pentene-l-s\^ 

•{E)-3-(2,4Klichlorobeiizy^l)-2-methyl-5-((2-phenylet^ 

benzo[b]furan 

•3-(2,4-dicUoroben2yl)-2-me1hyl-5~((4-vinylben^ 
•3-(2-chloro-4~phenylben2yl)-2-methyl-5-{l-pentanesi^ 

• 5-(benzenesulfonylcarbamoyi)-3-(2K±doro-4-phe^ 

• (E)-3-(2-cWoro-4-phenylben2yl)-2-methyl^ 
carbamo(yl)benzo[b]fiaran 

• 3-(2-dilon>^--phenylbenzyl)-2-methyl-5~(4-v^^ 
benzo[b]furan 

•3-{2-dhloro-4-phenylbenzyl)-2-methyl-5-(((E)- 1-pentene- l-sulfonyljcarbamoyl)- 
ben2o[b]furan 

•3-(4-bromo-2-chlorobenzyl)-2-methyl-5^ 
•5-(benzenesu]fonylcarbanioyl)-3-(4-bn)nio~2K:Woro 

• (E)-3-(4-bromo-2<±dorobenzy})-2-me1h^ 
benzo[blfliran 
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•3-(2,4-dichlorobenzyi)-2-inethyl-54(4-methylbem 
iniidazo[4,5-b]pfyridine 

•3-(2,4-di(±lorobenzyl)-2-methyl-5-[(4-vinylbera 
imidazo[4,5-b]p|yridine 

•(E)-3-^2,4KUchloroben^])-2-meth}i-5-[(2-phenylethenyl)^^ 
imidazo[4,5-b]p[yridine 

•5-((5K±dorotWophen-2-y])su]fonyfcait)amoyl)-3-(2,4 
imidazo[4,5-b]Ryridine 

•5-((5-bromothiophen-2-3d)sulforty^lcarbamqyl)-3-(2,4KHchk^ 
irnidazo[4,5-b]p!yridine 

•(E)-3-{4-bromo-2K:Woroben2y])-2-niethyl-5-[(2-phmjtohet5^ 
imidazo[4,5-b]p!yridine 

•3-(4-bromo-2-<±doroben^)-2-methyl-54(4-viny]beri^^ 
irnidazo[4,5-b]pfyrkiine 

•3-(2-chloro-4-phenylbengrl)-2-meth3d-5-[(4-vmjdbe^ 
iinidazo[4,5-b]Ryridine 

iE)-3-(2-cWoro-4-phenylben2yl)-2-me1hyl-5-[(2-phen3dethm^^ 
iinidazo[4,5-b]pyridine 

•3-(2K±loro-4-phenylben2yl)-5-I(5<±itorothiophen-2-3d)s^ 
3H-iinidazo[4,5-b]pyridme 

•342-chlQro-4-phmylben2y])-2-methyl-5-[(4-methylben^ 
imidazo[4,5-b]pyridine 

•5-[(5-bromothiophen-2-yl)sulfonylcarbamqyl]-3-(2-ch]or^ 
3H-imidazo[4,5-b]pyridine 

•3-{2-chloro-4-phenylbenzy5-5-[{4-ethylben2ene)sulfc^^^ 
imida2o[4,5-blpyridine 

•5-(ben2enesulfonylcarbamoyl)-3-[2K±aoiT>4-(thiophen-2-yl)l^^ 
imidazo[4,5-b]Ryridine 

•5-(benzraesulfonylcarbamqyi)-342K±doix)-4-{5<±itoroto 
3H-imidazo[4,5-b]pyridine 

•3-(2<hlQrc>^-eti^lben2yl)-2-methyl-5-(l-pentanesulfony^ 
bjpyridine 

•5-(ben2enesulfonylcarbamc5rl)-3-{2-cWon>4-ethylber^^ 
bjpyridine 

•3-(2-<hloro^1iiylben2yl)-2-methyl-5-[(4-me&^^ 
imidazo[4,5-b]pyridine 

•(E)-3-(2K±don>-4-et]T^lben2y])-2-inethyl-5-[(2-phenyte^ 
imidazo[4,5-b]pyridine 
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•5-(ben2mesulfon3dcarbamqyl)-3-(2-<^ 
b]pyridine 

-5-(benzenesulfon3dcait>amo3d)-3-(^ 
blpyridine 

•5-{ben2enesulfon5dcarbamoyl)-3-(2-^ 
imidazo[4,5-b]pyridine 
•5-(benzenesulfon3dcarbamoyl)-3-(2'<Mon>4 
b]pyiidine 

•5-(ben2enesulfonyicarbamG5d)-3-(2<±doro^ 
imidazo[4,5-blp5Tidine 

• (E)-5-(benzenesulfonylcarbamc5^^^ 
i3mdazo[4^5-b]piyridine 
•5-(benzenesulfonylcarbamo5d)-3-(4-benz7^ 
irnidazo[4,5-b]pyridine 

• 5-(benzenesu]fonylcarbamo3i.)-3-{2KiJ 
b]pyridine 

•5-(beiizenesulfonylcarbamoyl)-3-(2K±Joro-^ 
imida2o[4,5-b]pyridine 

• 5-(benzenesulfonylcarbamqyi)-3-(4-(n-butDX7^ 
imidazo[4,5-b]pyriciine 

•5-(benzenesulfonylc^bamoyl)-3-(2K±loro-4-^ 
3H-irnidazo[4,5-b]pyiidine 

• 5-(ben2:enesulfonyicarbamoyl)-3-{2K±ilon>-^ 
ethyl)oxy)ben2yl)-2-methyl~3H-i^ 

• 5-{benzenesulfonylcarbamoyl)-3-(2K:Woro^ 
irnidazo[4,5-b]pyridine 

• 5~{ben2^nesulfonylcarbamoyl)-3-(2K±iloix>4-(me 
irnidazo[4,5-b]pfyridine 

• 5-(benzenesulfonylcarbamoyl)-3-(^ 
imidazo[4,5-b]pyridine 

• 5-(ben2Enesulfonylcarbamoyl)-3-(4-(ben^ 
iriiLcteizo[4,5-b]pyridm 

• 5-(benzenesulfonylcarbamoyl)-3-(4-^^^ 
imidazo[4,5-b]p!yridine 

•5-(benzenesulfon3dcarbamo3i)-3-(2K±do]Xh^ 
irnidazo[4,5--b]pyridine 
•3-(4-{acetamide)-2-cliloroberi2y^^ 
imidazo[4,5-b]pyriciine 
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•5-(benzenesu]fonylcarbamoyl)-3-(2K^ 
3H-imida2o[4,5-b]pyridine 
•5-(benzenesulfonyicarbamoyl)-3-(2Kiiloix^ 
b]pyridine 

•5-(beiizenesulfon3dcarbamoyl)-3-(2<±doix^ 
b]p!yridine 

•5-(benzenesu]fonylcarbamo!yl)-3-[2K±doi^^ 
yKdene)methyl]ben2yl]-2-meth^^ 
•5-(benzenesulfon3dcarbamoyl)-3-(2K:Mon>-^ 
b]pyridine 

•5-(ben2enesiilfonylcarbamoyl)-2-met^^ 
b]pyridine 

• 5-(beii2enesulfonylcarbamo5d)-2-me1h^ 
bjpyridine 

•5-(benzenesulfonylcarbamoyl)-3-(2,4HJic^ 
imidazo[4,5-b]pyridine 

- 5-(benzenesulfonylcarbamoyl)-3-(2K±doro-4-^^ 
b]pyridine 

• 5~(ben2enesulfonylcarbamoyl)-3-({2,5-di<^ 
imidazo[4,5-b]p!yridine 

• 5-(benzenesulfonylcarbamoyi)-3-{2K±loi^ 
irnidazo[4,5-b]pyridine 

• 5-(beiizenesulfonylcarbamoyl)-3-((2-chloi^ 
imida2»[4,5-b]p!yridine 

•5-(benzenesulfonylcarbamoyl)-3-(2K:Wom-4-(tr^ 

imida2o[4,5-b]pyridine 

•3-[2-chloiT>4-(trifluoromethyl)be 

imidazo[4,5-b]pyridine 

•3-[2-c±dort>4-{trifluoromethyl)benz^ 

carbamoyll-3H-imidazo[4,5-b]pyridine 

•5-(ben2enesulfonylcarbamoyl)-3-(l-bromong5)h& 

iinidazo[4,5-b]p[yridine 

•3-(l-bromonaphthalen-2-ylme1h^^ 

imidazo[4,5-b]pyridine 

•5-{benzenesulfon3dcarbamoyl)-3-(l-bromompht^ 
irnidazo[4,5-b]pyridine 

•(E)-3-(l-bit)monaphthalen-2-y]methyi)-2,7-to 
sulfonylcarbamGyl)-3H-imidazo[4,5-bIpy^ 
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•3-(l-bromonaphthalen-2-ylmethyl)-2,7Kiiniethyl-5-{(4-r^^ 

carbamqyl)-3H-iniidazo[4,5-b]pyridme 

•3-(l-bromonaphthalen-2-ylmethyl)-2,7-dinie1h3d-5-^^^ 

carbamoyl)-3H-iimda2o[4,5-b]pyridine 

•3-(l-bromonaphthalen-2-ylmethyl)-2,7Kiimethyi-5-((5<hloro 

yl)sulfonyicarbamoyl)-3H-irnidazo[4,5-b]pyridine 

•3-(4-bromo-2-cMorobengrl)-2,7-dimethyl-5-(l-pentanes^^ 
miidazo[4,5-b]pyridine 

•3-(4-bromo-2-dilorobengrl)-2,7Klimetiiyl-5-[(4-nie&^^ 
iiriidazo[4,5-b]p[yridine 

•{E)-3-{4-brom(>2KMoroben2y^-2,7-dimethyi-54(2-phenyle^ 
3H-imidazo[4,5-b]pyridine 

•3-(4-bromo-2-chlorobenzyl)-54(5-chlQrothiophen-2-yi)si^^ 
dimeth3d-3H-imida2o[4,5-b]p[yridine 

•3-(4-bromo-2H±laroben2yl)-2,7-dimethyl-5-[(4-vir^^ 
imidazo[4,5-b]pfyridine 

•3-(4-bromo-2K±doroben2yl)-5-[(5-bromothiophen-2-yl)su]f^^ 
dimetJi3d-3H-imkia2o[4,5-b]pyridine 

•5-(benzenesiilfonylcarbamo5d)-3-(2K±]oro-4-nitro 
b]pyridine 

•3-(2-diloix)-4-nittx)benzyl)-2,7KlinKthyi-5-((4-me&^^ 
iinidazo[4,5-b]pfyridine 

iE)-3-(2Kiiloro-4-nitrobenzy]j-2,7-dimethyl-5-((2-pheny^ 
iinidazo[4,5-b]pyridine 

•3-(2<ihloro-4-mtrobenzyl)-27-diiiiethyl-5-((4-^^ 
imidazo[4,5-b]pyridine 

•5-(benzenesu]fon3dcarbamoyl)-3-(2K±loro-4Kya^ 
b]pyridine 

•(E)-3-(2Kiilc}ro-4-(trffluoromethyl)ben2yi)-2-methyi-^^ 

su]fon3dcarbamoyl)-3H-miidazo(4,5-b]pyridine 

•3-(2<hloro-4-(trifhioromethyl)ben2yl)-2-met^^^^ 

3H-imida2ol4,5-b]pyridirie 

•3-(2-chlorc)-4-^trffluoromethyi)benzyl)-5-((5-^^ 

meth3d-3H-imidazo[4,5-b]pyridine 

•5-((5-bramothiophen-2-yl)sulforty^lcarbamoyl)-3-(2-<^ 

me1iTyl-3H-irnidazo[4,5-b]pyridine 

•5-{benzenesu]fonyicait>amoyl)-3-{2-<±aoro-4-ph 
[b]thiophene 
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•l-(2-<±doro-4-phenylbenzy])-6-((5K±torothro 
IH-indazote 

•6-((5-bromothiophen-2-34)siilfonyicarbamoyl)-l-(2-chtoro-^ 
IH-indazole 

•3-{l-bromonaphthalen-2-ylme1±iyl)-5-((5-bromothiophen-2-y^^ 
dime1]iyl-3H-iinidazo[4,5-b]p(yridine 

•5-(benzenesaalfonylcarbamcyl)-3-(2-chlon)-4-(2-pheny]e 
imida2o[4,5-b]pyridine 

•3-(4-amino2-cWoroben25d)-5-(benzenesu]fon3^ 
b]pyridine 

•5-(benzenesulfonylcarbamc5d)-3-(2KMDn)-4-(h^ 
imidazo[4,5-b]pyridine 

•5-(benzenesu]fon3dcarbamqyl)-3-(4Kaibaj9r-2-<^ 
bjpyridine 

•5-(benzenesulfonyicarbamoyi)-3-(2-ch]on>4-((methanesu^^^ 
melhyl-3H-imidazo[4,5-b]pyridine 

•5-{benzenesulfonylcarbamo5d)-3-(2Kdilon>-4-((phenylajg^^^ 
imidazo[4,5-b]pyridine 

•5-(ben2«nesulfonylcarbamqyi)-3-(2KdiloitH4-(ethoxy^ 
iinidazo[4,5-b]pyridine 

•5-{benzenesulfon3^carbamoy]}-3-(2<aiton)-4-(methyicarbamcy 
irnidazo[4,5-b]pyridine 

•3-(2-(±lQro-4-(E)-(2-phen3dethenyl)ben2yl)-2-methyl-5-^^ 

sulfonylcarbamcyl)-3H-irnidazo[4,5-b]pyridine 

•3-(2-cWoiX)-4-(E)-(2-phenyiethenyl)benzyl)-2-methjd-5-({4-v^^ 

sulfonyicarbamcyl)-3H-irmdazo[4,5-b]pyridine 

•3-(2-chlon>4-{E)-(2-phenylethenyl)ben2yl)-2-methyl-5-(E)-(P 

sulfon3dcarbamoyl)-3H-iiriidazo[4,5-b]pyiidine 

•3-(2<hlcin>4-(E)-(2-phenylethenyl)ben2yl)-5-((5-chloiDtWophe^^^ 

carbamcyl)-2-methyl-3H-iniida2o[4,5-b]Ryridme 

•5-((5-bromofthiophen-2-yi)su]fonylcarbamoyl)-3-(E)-(2<hloi^ 

benzyi)-2-meth3d-3H-iniidazo[4,5-b]pyridine 

•3-(2<hloro-4-(E)-(2-phen3dethenyl)benzyl)-2-methyl-^^ 

3H-imidazo[4,5-b]pyridine 

•3-(2<hloiXH4-(2-phenylethyl)ben2yl)-2-meth3d-5-((4-me&^^ 
carbamc»yl)-3H-imidazo[4,5-b]pyiidine 
•3-(2KWQro-4-(2-phenylethyl)benzyi)-2-rnethyl-5-((4-^^ 
3H-imidazo[4,5-b]pyridine 
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•3-(2-chloro-4-(2-phenyle1%l)ben25d)-2-methyl-5-(E)-((2-phe^^^ 
su]fonylcarbamqyl)-3H-iniidazo[4,5-b]p3Tidine 
•3-(2Kailcax)-4-(2-phenyle1%l)beiT23d)-5-((5-chtorot^ 
methyl-3H-iiriidazo[4,5-b]pyridine 

•5-((5-bromothiophen-2-yl)sulfonylcarbamoyl)-3-^2Kii^ 
methyl-3H-irnidazo[4,5-b]pyridine 

•3-(2K±aoro-4-(2-phmylethyi)ben254)-2-methyi-5-(l-pent^ 
imidazo[4,5-b]Ryridine 

•3-{4-benz^loxy-2K;Woroben2y])-2-methyl-5-((4-methyl 
imidazo[4,5-b]pyridine 

•3-(4-benz7lQjg^-2K±loroben2y])-2-iiie1hyl-5-((4-vm^ 
imidazo[4,5-b]pyridine 

•3-(4-benz7bxy-2K±doroben2y])-2-methyl-5-(E)-((2-phen^^ 
3H-imida2o[4,5-b]pyridine 

•3-{4-benz7loxy-2K±loroben2y])-5-((5<htan)thbphen-2-^^ 
3H-imidazo[4,5-b]pyridine 

•3-{4-bemylo:^-2Kdilorobenzyl)-5-((5-bn)molMophen-2-yi)su^^ 
3H-imida2XD[4,5-b]pyridine 

•3-(4-ben^lQxy^-2K±Joroben2y]9-2-methyl-5-(l-pentanesul^^ 
irnidazo[4,5-b]pyridine 

•3-(2-chlon>4-((<ydohe3qylme1hyl)oxy)benzyl)-2-met^^ 

siilfonyicarbamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(2KWoK>^-((cydohe3qylmethyl)Qxy)benzyl)-2-meth^ 

sulfonyicarbamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(2-chloro-4-({cydohexylmemy^Q5g^)ben2yl)-2-meth^ 

sulFonylcarbamoyl)-3H-imidazo[4,5-b]pyridine 

■3-(2-diloro-4-((cydohe?9^]methyl)Q3y)benzyl)-5-((5-dilorothro^^ 
yl)sulfon}dcarbamoyl)-2-methyl-3H-imidazo[4,5-b]p^ 

•5-((5-bromotWophen-2-yl)sulfonylcarbam(5rl)-3-(2KWon>-4-((cydohe^^ 
QJcy^)ben23^-2-metlT>rl-3H-iirddazo[4,5-b]pyridine 

•3-{2KWon>4-{((ydohe?gr]methygoxy)benzy])-2-methyl-5- 
caibamoyl)-3H-iniida2io[4,5-b]p!yridine 

•3-{2<hlQrx)-4-(methylthio)benzyi)-2-methyl-54(4-meth^^ 
3H-iniidazo[4,5-b]pyridine 

•3-(2-dilaro-4-(methjdthio)ben2yl)-2-methyl-5-[{4-vi^^ 
imidazo[4,5-b]Ryridine 

•3-(2<h]0ro-4-(methylthio)benzyl)-2-methyl-5-(E)4(^^^ 
sulfon3dcarbamq7l]-3H-irnidazo[4,5-b]pyridine 
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•3-(2-chloix>-4-(methylthio)ben25i)-5-[(5H±forothbphen-2-^^^ 
methyl-3H-irmclazo[4,5-b]pyridine 

•3-[2-cmon>4-(methylthio)ben2yi]-5-I(5-brimotMophen-2-3^^ 
methyl-3H-irnidazo[4,5-b]pyridine 

•3-(2Kiilon>4-(meth}dthio)benzjd)-2-methyl-5-(l-pentanesa^^ 
imidazo[4,5-b]pyridine 

•3-(2-cmorc>-4-(ethoxycarbonyl)ben27l)-2-me1hyl-5-((^ 

sulfonylcarbamc5d)-3H-imidazo[4,5-b]pyridine 

•3-(2-chloro-4-(ethQxycarbony])benz7l)-2-methyl-5-((4^ 

sulfonylcarbamoyl)-3H-imidaz»[4,5-b]pyridine 

•3-(2Kliloro-4-(ethQX7carbonyl)ben2yl)-2-methyl-5-(E)-(^^ 

sulfonylcarbamcyl)-3H-imida2o[4,5-b]pyridine 

•342-cWoro-4-{e1hoxycarbonyl)ben2yl)-5-((5K±lorothi(ph 

methyl-3H-irnidazo[4,5-b]pyriciine 

•5-((5-bromothiophen-2-yl)sulfonylcarbamcyl-3-(2-dU^^ 
melJiyl-3H-imidazo[4,5-b]pyridine 
•3-(2Kiiloro-4-(ethoxycarb(myl)ben^l)-2-methyl-5^^ 
imidazo[4,5-b]pfyridine 

•3-(2<Won>-4-((phenyloxy)methyl)benz7l)-2-metiiy^l-5-[{4^ 

sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine 

•3-(2-chloro-4-((phenylcK>r)methyl)benzyl)-2-methyt^^ 

su]fonylcarbamoyl]-3H-imidazo[4,5-b]pyridine 

•3-(2-chloix>-4-((phenylQxy)me1hyl)benzyi)-2-methyt^^ 

sulfonjdcarbamqyl]-3H-in]iidazo[4,5-b]pyridine 

•3-(2<hloro-4-((phenylQxy)methyl)ben2yl)-5-[(5KW 

caitamoyl]-2-meth3d-3H-imidazo[4,5-b]pyridine 

•5-[(5-bromothiophen-2-yl)sulfonylcarbamoyl]-3-(2-ch^ 

benz7l)-2-meth3d-3H-imida2o[4,5-b]pyridine 

•3-(2-c±don>4-({phenylo5C7)methyl)benzy^l)-2-met^^^ 

3H-imidazo[4,5-b]pyridine 

•3-I2K±i]oro-4-^dimethy]anmomethy])ben^]-2-i^ 

su]fonyicarbamqj4]-3H-imida2o[4,5-b]pyrid^ 

•342<ihlQro-4-((imidazd-l-y])methyl)ben2yl]-2-m 

sulforQdcarbamoyl]-3H-imidazo[4,5-b]pyridme 

•342KWcHX)-4-((piperidin-l-3d)methy])ben2yl]-2-me^^^ 

su]forQdcarbamc5d]-3H-imidazo[4,5-b]pyridme 

sulfon5dcarbamo5d]-3H-iimdazoI4,5-b]pyridine 
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•3-(4-((benz7loxy)methyl)-2KWoix)bewl)-2-methyi-5-I(4-m^^ 

sulfonylcarbamoyl]-3H-imidazo[4,5-b]p[yridine 

•3-[4-(benzimidazol-2-yl)-2K±don)beiizy^l]-2-me1hyl-5^ 

sulfonylcarbam(ylJ-3H-imidazo[4,5-b]pyridine 

•2-methyl-54(4-methyibenzene)sulfonylcait>amoyq-^^ 

(±lorobenz7l]-3H-irnidazo[4,5-b]pjyridine 

•34(l-ethylbenzirradazol-2-yl)methyl]-2-methyl-5-[(4-me^^ 
sulfonylcarbamoyl]-3H-iinida2o[4,5-b]p!yridine 

•3-(2-chlon>4-{tWophen-2-y]Jbenzyl)-2-rnetl^-5-(l-pentanesa^ 
irnidazo[4,5-b]piyridine 

•3-(2-cWoro-4-(tWophen-2iyl)benzyl)-2-niethyl-5-[(4-methy^ 
sulfonyl(:arbamoyl]-3H-irnidazo[4,5-b]pyridine 
•3-(2-chloro^-(thiophen-2-yl)berizyi)-54{5Kiiloroth^ 
methyl-3H-iniidazo[4,5-b]pyridine 

•5-[(5-bromothiophen-2-yl)su]fonylcarbamc5d]-3-(2-chbro-4-(tMq^^ 
methyl-3H-iiTiidazo[4,5-b]pyridine 

•3-(2K±loro-4KtWophen-2-yl)benzyl)-2-methyl-5-I(E)-(2-phen^^ 
sulfonylcarbamcyl]-3H-imidazo[4,5-b]pyridine 

•3-(2-cmon>4-{tWophen-2-yl)benzyi)-2-methyl-5-[(4-vinyl^^ 
3H-imidazo[4,5-b]pyridine 

•3-(2K3ilarc>4-(5K:Morothiophen-2-yl)benzy])-2-meth3^^^ 
carbamoyl)-3H-irnidazo[4,5-b]pyridine 

•3-(2K±loro-4K5K±lorothiophen-2-yl)ben^l)-2-methjd-5-[(4-met^^^ 
sia]fonylcarbamqyl]-3H-imidazo[4,5-b]pyridine 
•3-(2<hlon>4-(5<htorothiophen-2-yl)ben2yl)-5-[{5KWoro^ 
yl)sulfonylcarbanKyl]-2-methyl-3H-imidazo[4,5-b]pyridine 

•5-[(5-bnmotWophen-2-yl)sulfonylcarbamqyl]-3-(2KMoix)-4-{5K^ 

yl)benzy^l)-2-meth3d-3H-imidazo[4,5-b]pyridine 

•3-(2<hlon)-4-(5Kiibroaiiophen-2-yl)benzyl)-2-me&^^ 

su]fon3dcarbamoyl]-3H-iimdazo[4,5-b]pyridine 

•3-(2Kihlaro-4-(5<±itorothrophen-2-yl)benz^^ 

suIfon3dcarbamo[yi]-3H-imidazo[4,5-b]pyridine 

•3-(2<hloro-4-phenylbenzy])-2,7-dime1hyl-5-(l-pentmesu^^ 
iiiiidazo[4,5-b]pyridine 

•3-(2Kiiloro-4-phenyiben2yl)-5-I(5K±ilarothiophOT^ 
dimethjd-3H-inudazD[4,5-b]Ryridme 
•5-I(5-bramothiophen-2-yl)su]foriylcarba^ 
dime1hyl-3H-imidazo[4,5-b]pyridine 
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•3-(2-cWoirH4-phenylben2y^-2,7Kiimethyl-5-[(4- 
imidazo[4,5-b]pyridme 

•3-[2-chloro-4-(thiophen-2iyl)benzyl]-2,7Kiimethyl-5-^ 
imidazo[4,5-b]p!yridme 

•342-(±don>4-(thiophen-2-yl)ben2yl]-2,7-dimethyl-54(4-me&^^ 
sulfon3d(:arbamoyl]-3H-imidazo[4,5-b]pyridine 

•5-[(5-bromotMophen-2-yl)sulfonylcarbQmcyl]-3-[2-diloro-4-(tW^^ 

dimethyl-3H-imida2o[4,5-b]pyridine 

•3-[2-chlarc>4-(tWophen-2-yl)benzyl]-2,7-dimethyl-5-^ 

sulfon3dcarbamqyl]-3H-irnidazo[4,5-b]pyridine 

•342-chlon)-4-(thiophen-2-yl)ben2yl]-2,7-dimethyl-5-[(4-v^^ 

sulfonylcarbamqyl]-3H-imidazo[4,5-b]pyridine 

•3-[2-dilon>-4-(5K:WorotWophen-2-yl)ben2yl]-2,7K3ini^^ 

carbamoyi)-3H-imidazo[4,5-b]pyridine 

•3-[2-(±Jorc>-4-(5<Worothiophen-2-yl)benzyl]-27Kiim 

sulfonyicarbamqyl]-3H-irnidazo[4,5-b]pyridine 

•5-[(5-bromothiophen-2-jd)sulfonylcarbamoyl]-3-[2-chbit^ 

yl)ben^l]-2,7K3imethyl-3H-imidazo[4,5-b]Ryridine 

•3-I2-(±lon>-4-(5Kidoro1±dophen-2-yl)ben^l]-2,7-dimet^^ 

pher5iethen3d)su]fonylcarbamcyl]-3H-imidazo[4,5-b]pyrid^ 

•3-[2Kihlaro-4-(5K±dorolhiophen-2-yl)benzyl]-^ 

sulfonylcarbamc5^]-3H-imidazo[4,5-b]pyridine 

•3-[2Kihlorx>4-(n-pentanethio)benz3d]-2-rnethyl-5^ 

su]fon5dcarbamqjd]-3H-imidazo[4,5-b]pyridine 

•3-[4-{ben23dthio)-2K±aoro]ben25i-2-methyl-5-[(4-rnefe^^ 

3H-irnidazoI4,5-b]pyridine 

•3-(2Kililoro-4-((3-pyridy^lQX7)melh3d)beii^ 

sxilfanylcaitemoyi]-3H-imidazo[4,5-b]Ryi^^ 

•3-(2Kihloro-4-^thylthiobenzy^-2-methyl-5-[{4-nK 

imidazo[4,5-b]Ryridiiie 

•3•f^-{N-bu1yI3iaInino)-2K±aaroben2y^l)-2-meth^ 

sulfon34carbanicyl)-3H-imidazo[4,5-b]pyiMine 

•3-(4-(N-benzoylamino)-2-diloroben25d)-2-methyl-5-((4-nK 

sulfonjdcarbamo5d)-3H-imidazo[4,5-b]pyrk^ 

•3-(4-{N-ben2<5d-N-ineth3toino)-2-dilarobe^ 

siil{bnylcarbamcyl)-3H-imidazo[4,5-b]p!yri 

•5-iJoenzenesalSoirTylcaihama^ 

bjpyridine sodium salt 
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•54(4-vinylbenzene)sulfon34carbamo54]-3-(2K±lc)n>-4-i^ 

imidazo[4,5-b]pfyridine sodium salt 

•54(5-bromothiophen-2-jd)sulfonylcaitamo5d]-3-(2-^^ 

3H-imidazo[4,5-b]F!yridine sodium salt 

•3-(4-bromo-2-cWorobenzyl)-2,7Kiimethyi-5-I(4-meth^^ 

imidazo[4,5-b]pyridine sodium salt 

•3-(4-(N-bul3T5d-N-meth3toino)-2Kihlciroben2yl)-2-me^^ 

sulfonylcart)amoyl)-3H-imidazo[4,5-b]p!yridine 

•3-(2Kihloro-4-(N-(n-pentyl)amino)benzyl)-2-methyl-5-^^ 

sulfonjdcarbamoyl)-3H-imidazo[4^b]pfyridine 

•3-(2H±don>4-(N-methyl-N-(n-penlyi)amino)benzyi)-2-met^^ 

sulfon)dcarbamoyl)-3H-imddazo[4,5-b]pyridine 

•3-(4-(N-benzenesiilfonylamino)-2K±Joroben23d)-2-meth^ 

sulfonj4<:arbamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(2-(±loro4-(isopropa3£ylcarbonyl)benzyi)-2-methyi-5^^ 

sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(2KdTlon>-4-(cyclohe5cylox7carbonyl)ben2y])-2-me^^ 

suironylcarbamqyl)-3H-imidazo[4,5-b]pyridine 

•3-(2-chlom4-(3-phenylureido)ben^l)-2-mefhyl-5-((4-metl3y^^ 
carbamqyl)-3H-imidazo[4,5-b]pyridine 

•3-[2<Won>4-propojg7beiiz5d]-2-methyl-5-[(4-methjdbe^^ 
itnidazo[4,5-blpyridine 

•3-[2-chloro-4-(n-pentajg^)benzyl]-2-methyi-5-[(4-methyn^ 
3H-imidazo[4,5-b]pyridine 

•3-(2-cWon>4-ethQjy)ben2yi-2-methyl-5-[{4-methylbenzene)su]fo^^ 
imidazo[4,5-b]pyridine 

•3-[2-chloro-4-(2-methQjgrethojy)ben2yl]-2-methyl-5-[(^ 

sulfonylcarbamqyl]-3H-imidazo[4,5-b]pyridine 

•342-cWoro-44(tWophm-2-yl)methylQxy]benzyl]-2-methyl-54 

sulfonylc^bamoyl]-3H-imida2»[4,5-b]pyridine 

•3-[2-cWon>4-[(tMophme-3-yl)methylo5gr]ben2y]]-2-methyl-^^^^ 

su]fonjdcarbamqyl]-3H-imidazo[4,5-b]pyridine 

•3-(2-chlon>4-phenylethynyl)ben2yl-27-dimethyi-54(4-methylbenze^ 

sulfonyicarbamoyl]-3H-imidazo[4,5-b]pyridine 

•3-[2<hloro-4-(cydopen1ylmethyloxy)benzyl]-2-methyl-^ 

su]fonylcait)amo!3d]-3H-imidazo[4,5-b]pyridine 

•3-(2-chlQro-4-pheny]ethynyl)ben2yi-2,7-dimethyl-^^ 

imidazo[4,5-b]pyridine 



•3-(2-cWoro-4-(l-hejg7nyl)benzyi-2-methyl-5-(N-(4-i^ 
imidazo[4,5-b]ijyridine 

•3-(2K±lon>4-(cydohejg^lmethyloxy)ben25d)-2,7-dm^ 

carbamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(2-chloro-4-(cyclohejgr]metiiylQx^ben2yl)-2,7<^ 

sulfonjdcarbamoyl]-3H-iinidazo[4,5-b]pyridine 

•3-(2Kiilon>-4-^thylbenz7l)-2,7-din)ethyl-5-(l-pent^ 

iniidazo[4,5-b]p[yridine 

•3-(2-cMoro-4-ethylben2yl)-2,7-<3inieth^^ 

imidazo[4,5-b]pyridine 

•3-(2<Moro-4-(trmuoromethyl)benzyl)-2,7Kiiineth^ 
3H-imidazo[4,5-b]pyridine 

•3-(2H±loit>4-(trmuorome11iyl)benzy])-2,7Kiiineth3d-5^ 
sulfonylcarbamoyl]-3H-irmdazo[4,5-b]pyridine 
•3-(2-cWoro-4-ethoxybenz>^-2,7Kiimethyl-5-(l-pent^ 
imidazo[4,5-b]pyridine 

•3-(2K3iloro-4-ethoxybengr])-2,7Hiime1hyl-5^ 
imidazo[4,5-b]pyridine 

•3-(2,4-dicWorobenzyl)-2-me1iiyl-5-(p-toluenesulfonylcarbamo^^^ 

•5-((5-bromotWophen-2-3d)sulfonylcarbamqyd)-3-(2,4-dichlo^ 

methylbenzo[b]furan 

•5-((5K±dorotWophen-2-yl)sii]fonylcaibamoy^-3-(2,4Kiid^ 
methylben2o[b]furan 

•3-(2<hloix)-4-phmylbenzy])-2-methyl-5-((4-pmtene)sulfonylc^ 
imidazo[4,5-b]pfyridine 

•2-(2-chlort)-4-phenyIbenzyl)-3-methyl-6-(p-toluenesiiM^^ 

•3-(2-cWoro-4-hejgrlben2yl)-2-methyl-5-(N-{4-meth3dphenyl^^ 

imidazo[4,5-b]p[yridine 

•3-(2K±loro-4-piperidinoben2yl)-2,7-dimethyi-5-((4^^ 
3H-imidazo[4,5-b]pyridine 

•3-(2Kdiloro-4-moipholinoben2yl)-2,7-dimethyl-5-((4-met^^^ 
c:ait>amc5d)-3H-imidazo[4,5-b]pyridine 
•3-(2KWon>4-(hexamethyimeimino)benzyl)-2,^ 
suIfoityicarbamo5d)-3H-iniidazo[4,5-b]pyridme 
•3-{2K±doro-4-(l-pyrroKdiny^benzy^l)-2,7-dimeth3d-5-({^^ 
sulfonylcarbamc!yl)-3H-iiradazo[4,5-b]pyridm 
•3-(2K±iloro-4-(4-methylpiperazin-l-yl)benzyi)-2,7Ki^ 
su]fonjdcarbamqyi)-3H-iirddazo[4,5-b]pyiidine 

36 



•3-(2-cWon>4-methyllliiobeii25d)-2,7-dimethyl-54{4^ 
carbamoyl]-3H-irnidazo[4,5-b]pyridine 

•3-(2-chlon>-4-methyltWobenzyJ)-2,7Hdimeth34-5-(l-pm 
imidazo[4,5-b]pyridine 

The methods for producing the objective conqxjund (I) are described in detail in the 
following. 
Production Melhod 1: 

The objective compound (I) and a salt thereof can be produced by reacting 
compound (II) or a salt thereof with compound (HI) or a reactive derivative thereof at its 
carbojiy group or a salt thereof. 

The compound (II), compound (ED) and reactive derivative at carbo^l group thereof 
are exemplified by those shown with regard to compound (I). 

Preferable reactive derivative at carboxy^ of compound (HI) is acM halide, add 
anhydride such as intramolecular add anhydride, intermolecular add anhydride and 
mixed add anhydride, active amide, active ester and the like. Merable examples 
thereof indude add chloride, add azide, mixed add anhydride with add such as 
substituted phosphoric add (e.g., dialkylphosphinic add, phen34phosphomc add, 
diphenjdphosphinic add, dftienzylphosphinic add and halogenated phosphoric add), 
dialklphosphinic add, sulfurous add, thiosulfiiric add, sulfuric add, sulfonic add (e.g., 
metiianesulfonic add), aUphatic carbojqdic add (e.g., acetic add, propionic add, butyric 
add, isobutyric add, pivalic add, pentandc add, isopentanoic add, 2-ethylbutyric add 
and trichloroacetic add), aromatic carboxylic add (e.g., benzoic add), and the like; 
symmetric add anhydride; active amide vwth imidazole, 4-substituted imidazole, 
dimeth3dpyrazole, triazole or tetrazole; active ester (e.g., cyanomethyl ester, 
methajgmethyl ester, dimethyliminomethyl [(CHajal^TK^H-] ester, vinjd ester, propai®i 
ester, p-nitrophenyl ester, 2,4-dinitrophenyi ester, trichlorophenyl ester, 
pentachlorophenyl ester, mesylphenj^ ester, phenylazophenyi ester, phenylthio ester, p- 
mtrophen3dthio ester, p-cres3dthio ester, carboxymethylthio ester, pyranyl ester, pyridyl 
ester, piperidyi ester and 8-quinolylthio ester); esters with N-hydro?cy compound (e.g., 
N,N-dimethylhydra5Qrlaraine, l-hydrQjg^-2-lH-pyridone, N-hydroxysucdnimide and 1- 
hydrajcy-lH-benzotriazole); and the like. These reactive derivatives can be appropriately 
selected according to the kind of compound (m) to be used. 

The reaction generally proceeds in a conventional solvent such as water, alcohol 
(e.g., methanol and efhanofl, acetone, dioxane, acetonitrile, chloroform, methylene 
chloride, ethylene chloride, tetral^drofuran, ethyl acetate, N,N-dimethylformamide and 
pyridine, or in a solvent which does not adversdy affect the reaction. These 
conventional sdvents may be used alone or in combination. 

When compoimd {m) is used in the form of a fiee add or a salt thereof in this 
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reactian, the reaction is preferabfy- carried out in a conventional condensing agent such 
as N,N -dicydbhejqrlcarbodiimide, N^ydohej^rl-N -irorpholinoethjd^ar^^ N- 
cydohexyl-N'-(4-diethylaminoc^^ N,N -diethylcaitnxiiimide, N,N - 

diisopropyicarbodiiinide, N-^thyl-N43KJimethylamino-propyl)cai^ NJM - 

caiix)nylbis{2-methyliimda2ole), pentamethyleneketen-N-<ydohexylimine, 
diphenylketen-N^^diohej^rlirim efhojg^cetjiene, l-alkaxy-l-c±doroethylene, triallgd 
phosphite, efhyl polyphosphorate, isopropyl polyphospharate, phosphorous ojg^oride 
(phosphoiyl chforide), phosphorous trichloride, diphenyiphosphoiyl azide, diphenyl 
chlorophosphate, diphenjdphosphinic add chloride, thionyi diloride, OKatyl chloride, 
lower alkyl habformate (e^., methyl chloroformate and isopropyl chlorofonnate), 
triphenylphosphine, 2-ethyl-7-hydraxyben2DisQxazolium salt, intramolecular salt of 2- 
ethyi-5-(m-sulfophenyl)isaKazolium hydroxide, l-(p-dilorobenzensulfonylo?y)-6-dibro- 
IH-benzotriazole, and so<alled Vilsmder reagent(prepared firan N,N- 
dimethylformaniide with thionyi diloride, phosgene, tridiloromethyl chloroformate, or 
phosphoiyl chloride, and so on.), and the like. 

The reaction can be carried out in the presence of an inorganic or oiganic base 
such as alkali metal bicarbonate, tri(lower)alky^lamine, pyridine, 4-dimethyl- 
aminopyridine, N-(lower)alkylmorpholine, N,N<ii(lcwer)a]kylaiiiline (e.g., NjN- 
dimethyianiline), N,NKiL(lower)a]kylben2ylaniine, and the like. 

The reaction temperature is not particularly limited, and the reaction is generally 
carried out from under cooling to heating. 
Production Melhod 2: 

The objective compound (1-2) and a salt thereof can be prepared by reducing 
compound (I-l) or a salt thereof. 

The method for producing objective compound (1-2) by reduction indudes chemical 
reduction and catalytic reduction. 

The preferable reducing agent used in the chemical reduction is, for example, metal 
such as tin, zinc and iron, or a combination of a metal compound, such as chromium 
chloride and chromium acetate, and an oiganic add or inorganic add such as formic 
add, acetic add, propionic add, trifluoroacetic add, p-toluenesulfonic add, hydrodiloric 
add and hydrobromic add. 

The preferable reducing agent used in the catalytic reduction is, for example, 
platinum catalyst sudi as platinum plate, platinum sponge, platinum black, platinum 
colloid, platinum oxide and platinum wire, palladium catafyst such as palladixrai 
sponge, palladium black, palladium oxide, palladium-carbon, palladium raDoid, 
palladium-barixim sulfete and palladium-barium carbonate, nickel catalyst sudi as 
reduced nidcel and Raney-nickd, cobalt catalyst such as reduced cobalt and Raney 
cobalt, iron catalyst such as reduced iron and Raney iron, copper catalyst such as 
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reduced copper, Raney coppa- and Ullmann copper, and the like. 

The reducion is generally carried out in a convaitional solvent that does not 
adversely influence the reaction, such as water, methanol, ethanol, propanol and N,N- 
dimethylformamide, or a mixed solvent thereof. When the above-mentioned add to be 
used for the chemical reduction is liquid, it can be used as a solvent 

The preferable solvent to be used for the catalytic reduction includes, besides the 
above-mentioned solvents, other conventional solvents such as diethyl ether, dioxane 
and tetrahydrofiiran and mixtures thereof. 

The reaction temperature of the reduction is not particularly limited, and the 
reaction is generally carried out from under cooling to heating. 
Production Method 3: 

The objective compound (1-4) and a salt thereof can be produced by oxidizing 
compound (1-3) or a salt thereof. 

When objective compound (1-4) is produced by oxidation, an oxidizing agent such 
as sodium chlorite, chromic anhydride and potassium permanganate, and a solvent 
such as water and acetone are used. The reaction temperature is not particularly 
limited, and the reaction is generally carried out from under cooling to heating . 
Producfion Method 4: 

The objective compound (1-6) and a salt thereof can be produced by acylation of 
compound (1-5) or a salt thereof. 

When objective compound (1-6) is to be obtained by acylation, compound (1-5) 
having terrninal hydroxy is reacted with an acylating agent Examples of the acylating 
agent include lower alkanesulfonyl halide (e.g., methanesulfonyl chloride) and lower 
alkanesulfonic anhydride (e.g., methanesulfonic anhydride). The solvent may be 
dichloromethane, tetrahydrofiiran and tiie like, and the reaction pnjceeds fix>m under 
from ice-oooling to heating. 
Production Method 5: 

The objective compoimd (1-7) and a salt thereof can be produced by introducing an 
aiyloxy group into compound (1-6) or a salt thereof. For tiie introduction of the aryloKy 
group, compound (1-6) having terminal acyloxytlower)alkyl is reacted with hydroxyarjd 
compound (e.g., phenol) in the presence of a base such as sodium hydride. As the 
solvent, N,N-dimethy]fonnamide, tetrahydrofuran and the like can be used, and the 
reaction proceeds from under ice-cooling to heating. 
Production Method 6: 

The objective compound (1-8) and a salt thereof can be produced by introducing a 
carboxy-protecting group into compound (1-4) or a reactive derivative thereof. 

The carboxy-protecting group can be introduced by, for example, reacting 
compound ^-A) having terminal cariDoxyl or a reactive derivative thereof with an alkyl 
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alcohol such as ethanol. As the solvent, N,N-dimeth)iformamide, dichloromethane and 
the like can be used, and the reaction proceeds fix)m under ice-cooling to heating. 

The preferable reactive derivative at carbojcy includes add halide, add anhydride, 
active amide, active ester and the like. Preferable examples thereof are add chroKde, 
add azide, mixed add anhydride witii add such as substituted phosphoric add (eg., 
dialkyl phosphoric add, phen3dphosphonic add, diphaxyi-phosphinic add, 
dibenzylphosphinic add and halogenated phosphoric add), dialkfyphosphinic add, 
sulfiirous add, tioiosuUliric add, sulfuric add, sulfonic add (e.g., methanesulfonic add), 
aliphatic carboxylic add (e.g., acetic add, propionic add, butyric add, isobutyric add, 
pivalic add, pentanoic add, isopentanoic add, 2-ethylbutyric add and trichloroacetic 
acid), aromatic carbcog^lic add (e.g., benzoic add), and the like; symmetric add 
anhydride; active amide wiHi imidaaole, 4-substituted imidazole, dimethylpyrazole, 
triazole or tetrazole; active ester (e.g., cyanomethjd ester, methoxymethyl ester, 
dimetiiyliminometiayl [(CHaj^N^K^H-] ester, vinyl ester, propai^rl ester, p-nitiDphenyi 
ester, 2,4-dinitiiophenyl ester, trichlorophenyl ester, pentadilorophenyl ester, 
mesjdphenyl ester, phenylazophenyl ester, phen^dthio ester, p-nitrophenylthio ester, p- 
cresyltiiio ester, carboxymethylthio ester, pyranyl ester, pyridjd ester, piperidyi ester and 
8-quinolyl ester, esters witii N-hydrojcy compound (e.g., N,N-dimethylhydroKylamine, 1- 
hydroxy-2-lH-pyridone, N-hydroj^ucdnimide, N-hydroj^hthalimide and l-hydrcixy- 
IH-benzotriazole), and the like. These reactive derivatives can be sdected accaniing to 
the kind of compoimd to be used. 
Production Method 7: 

The objective compound (1-9) and a salt thereof can be produced by introducing a 
carixisy-protecting group into compound (1-4) or a salt thereof. 

When compound (1-4) is reacted witii alkj^amine such as methylamine and 
ethylamine, this compound is amidated. Hie solvent to be used is, for example, 
tetrahydrofuran, didiloromethane, N,N-dimethylformamide and the like, and the 
reaction proceeds fixan imder ice-cooling to heating. 
Production Method 8: 

The objective compound (I-ll) and a salt tiiereof can be produced hy adding a 
heterocyclic group containir^ nitiiogen to compoxmd (I- 10) or a salt thereof. 

This reaction is preferably carried out in the presence of a base such as sodium 
tert-buljdate and the above-mentioned inoiiganic or oiganic base. The reaction is 
preferably carried out in the presence of a catalyst such as tiis(dibenzylideneacetone)- 
dipalladium{0), {R)-(+)-BINAP [2,2'-bis(diphenyl-phosphino)-l,l'-binaphtiiyl] and tiie like. 

While the reaction temperature is not particulariy limited, the reaction is carried out 
fixim room temperature to heating, and the reaction can be also carried out in the 
presence of a solvent such as toluene, whidi does not adversely affect the reaction. 
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The above-mentioned compoiinds can be purified as necessaiy accoiding to a 
conventional method for purifying an organic compound, such as reciystallization, 
coliunn chromatc^raphy, thin-layer chramatogr^hy, h^ performance liquid 
chromatography and the like. The compound can be identified by NMRspectrometric 
analysis, mass spectrometric analysis, IR spectrometric analysis, elemental analysis, 
melting point measurement and the like. 

The compound of the present invention may have one or more chiral centers and 
includes enantiomers and diastereomers. Some compoxmds having alkenylm^ be 
present as a cis or trans isomer. The present invention encompasses such mixtures 
and respective isomers. 

The inventive compound and a salt thereof may be in the form of a solvate, which is 
also encompassed in the present invention. The solvate is preferably exemplified by 
hydrate and ethanolate. 

The pharmaceutical data of compound (I) are shown in the following to 
demonstrate the utility of the objective compound (I). 
Experimental Example 1 

(blood sugar level depressing activity in dd/db mice) 

Test compound 

compoundA 

3-(2,4-DicWoixDben25d)-2-rnetiiyl-541-n-pentanesulfony 
(compound of Example 30-1) 
Test anixnal 

Female C57BL/KsJ-dbm db+/db+, C57BL/KsJ-dbm +m/+m (Jackson 
Laborator>^ mice (5 weeks old) were purchased and subjected to the test after 2-3 weeks 
of acclimating period. 
Drug administration 

The test dmg was mixed witii a powder diet (CE-2, Clea Japan, Inc.) in a mortar. In 
the case of administration in 100 mg/kg, the mixing proportion of the test drug to the 
diet was 0. 1%, in the case of 30 mg/1^ the proportion was 0.03% and in the case of 10 
mg/kg, the proportion was 0.0 1%. The diet was changed twice a week. The amoimt of 
the diet given and the amount left were recorded and the diet intake was calculated by 
determining the difference. 
Test schedule 

The female db/db mice were grouped according to body weight, blood sugar level 
and triglyceride concentration in blood. Then, the drug-mixed diet was given for 14 
days, during which period the mice were 8 to 10 weeksof age. Atday7andday 14 in 
the morning, blood was taken finom supraorbital plexus venosus using a heparinized 
glass capillaiy tube (Chase Heparinized capiUaiy tube), and centrifuged to give plasma 
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fractions. The blood sugar value, triglyceride concentration in plasma and insulin 
concentration in plasma were measured at day 0 and day 14, and blood sugar value 
and liigfyceride concentration in blood were measured at da^ Bodyweightwas 
measured at day 0, d^ 7 and dajr 14. After final blood sampling, the mice were 
slaughtered with CDagas. 

Measurement method 

Blood sugar value was measured using 10-15 /zl of plasma and in accord with 
gjucose oxidase method felucose CH-test Waco, Waco Pure Chemicals Co,, Ltd.). The 
tri^yoeride concentration in plasma was measured using 10- 15 jul of plasma and in 
accord with GPOp-chbrophenol method (trigtyceride G-test Waco) or GPO-DAOS 
method (triglyoeride E-test Waco). The measurement was done promptly after blood 
sampling. The insulin concentration in plasma was measured using 20jul of plasma 
(preserrable at -20**C) and in accord with an antibody method (Phadesef Insulin RIA kit, 
KabiPharmadsO- 

Result 

Using the difference between db/db mice control group and + /+ mice in blood 
sugar value and triglyceride concentration in plasma as 100%, the proportion (%) of 
decrease in the blood sugar value and triglyceride concentration in plasma of the group 
administered with the test drug was determined. The results are shown in Table 1. 



Table 1 



Test compound 


Dose(rng/k|^ 


Blood sug^r decrease (%) 


Compound A 


10 


71 



The compound (I) of the present invention can be used for therapeutic purposes in 
the form ofa pharmaceutical preparation. This phannaoeutical preparation contains 
any one of the compounds (I) as an active ingjiedient in admixture with a 
pharmaceutically acceptable oi]^nic or inorganic exdpiait which is a solid, semi-solid 
or liquid and which is suitable for oral, parenteral or external (local) administration. 
Examples of the dosage form include c^sules, tablets, sugar coating tablets, granules, 
suppositories, liquid, lotion, suspension, emulsion, ointmmt, ^1 and the like. When 
desired, these preparations may contain adjuvant auxiliary, auxiliary substance, 
stabilizer, moistening agent, emulsifier, buflFering agent, and other conventional 
additives. 

While the dose of the compound (I) varies depmding on the age and symptom of 
patients, compound (I) is administered for the therapy of the above-mentioned diseases 
in an average single dose amount of about 0.1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 
mg, 500 mg or 1000 mg. In general, its daily dose is about 0. 1 mg/patient to about 
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lOOOmg/patient 

Examples 

The present invention is described in more detail by -ws^r of Preparation Ejjamples 
and ESamples. 
Preparation Bnample 1-1 

Methyl 3-(3,4K3ichloroben2qyl)-2-nieth3dbenzoIb]thiqphene-5Har^^ 

In the same manner as in PreparatiOTi Example 16-2 to be described later, the 
objective compound was obtained fiiam methjd 2-methylbenzo[b]thiophene-5- 
carboxjdate and 3,4-dichlorobenzoyl chloride. 

*H-NMR(CDCy : 2.48(3H. s), 3.89(3H, s). 7.52-7.68(2H, m), 7.79-8.04{3H, m), 8.23(1H. s) 
Mass(ESI) : m/e 377(M-H)- 
Piepa ia tion Emnyle 1-2 

Methyl 3-(3,4-Didilorobenzyl)-2-methylbenzo[b]thiophene-5<ariDO^ 

To a solution of methyl 3-(3,4Klichlorobena5i)-2-methylben2o[b]thiophene-5- 
carboxyiate (259 mg) in tetrahydrofuran (2.6 ml)-methanol (0.26 ml) was added sodium 
borohydride (36 m^ under ice-cooling, and the mixture was stirred for 10 min. 
Trifluoroacetic add (15 ml) was placed in a different reacticm vessel, and sodium 
borohydride (255 mg) was portionwise added with stirring under ice-cooling. Thereto 
was added the above-mentioned reaction mixture, and the mixture w^ stirred for 3 hr 
at room temperature. The reaction mixture was concentrated, diluted with water under 
ice-cooling and neutralized with a 15% aqueous sodium hydroxide solution. The 
resulting pnxiuct was exti^ted with ethyl acetate. The obtained organic lajrer was 
washed with brine and dried over anhydrous magnesium sialfate. The solvent was 
evaporated to give the objective compoimd (224 m^ as a white powder. 
"H-NMRICDQa) : 2.51(3H, s), 3.91(3H, s), 4.14(2H, s), 6.97(1H, dd, J=8 and 2Hz), 7.20(1H, d, 
J=2Hz), 7.31(1H, d, J=8Hz), 7.82(1H, d, J=8Hz), 7.93(1H, dd, J=8 and 2Hz). 8.18(1H, d, J=2H2^ 
Mass(ESI) : m/e 363(M-H)' 
Pvqiaxatiion Exanqile 1-3 

3-(3,4-Dichloroben2yl)-2-methylben2o[b]tiTiophene-5-carbo3cjdicacid 

In the same maimer as in Preparation Example 4-7 to be described later, the 
objective compound was obtained from methyl 3-(3,4-dichlorobenzyl)-2- 
methyibaizo[b]thipphene-5-carboxylate. 

^H-NMRpMSO^y : 2.56(3H, s), 4.24(2H, s), 7.10(1H, d, J=8Hz), 7.43 (IH. ^, 7.51(1H. d. J-8Hz^, 
7.82(1H, d, J=8H^, 7.95(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/e 349(M-H)" 
Fv^mratian Bnnqde 2-1 

Methyl 3-(2,3-dichloroben2oyl)-2-metiiylbenzo[b]thiophene-5-carboxylate 

In the same manner as in Preparation Example 1-1, the objective compound was 
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obtained using 2,3-dichloroben2oyl chloride. 

'H-NMR(CDC33) : 2.40(3H, s), 3.90(3H, s), 7.31-7.41(2H, m), 7.58-7.e9(lH, m), 7.81(1H, d. 
J=8Hz), 8.01(1H, d, J=8Hz), 8.59(1H, 
Mass(ESI) : m/e 377(M-H)- 
Preperadon Example 2-2 

Methyl 3-(23-dicMoroben25i)-2-melhylbenzo[b]thiophene-5Kart)C5^^ 

In the same manner as in Preparation Ejsample 1-2, the objective compoimd was 
obtained fix>m the obtained methyl ester. 

*H-NMR(CDa3) : 2.45(3H, s), 3.89(3H. s), 4.27(2H, s), 6.57(1H, d, J=8Hz), 6.g7(lH, % J=8l1z), 
7.31(1H, d, J=8Hz), 7.82(1H, d, J=8H4, 7.94{1H. d, J=^H2), &11(1H, ^ 
Mass(ESI) : m/e 363(M-H5" 
Preparation EiTtample 2-3 

3-(2,3-DicWorobenzy])-2-methylben2o|b]thiophene-5-carlx>xyiicacid 

In the same manner as in Preparation Example 1-3, the objective compound was 
obtained fixDm the obtained methyl ester. 

^H-NMRpMSO-d«) : 2.50(3H, s), 4.32(2H, s), 6.71(1H. d. J=8Hz), 7.19 (IH, t, J=8Hz), 7.51(1H. d, 
J=8Hz), 7.83(1H, d, J=8Hz), 8.01(1H, s), 8.02(1H, d, J=8Hz) 
Mass(ESI) : m/e 349(M-H)- 
Fieparatioa EisBnqile 3-1 

Methyl 3-(2,5-dicWorobenzoyl)-2-methylben2o[b]thiophene-5-carbQxyIate 

In the same manner as in Preparation E^cample 1- 1, the objective compovind was 
obtained using 2,5-dichlorobenzoyl diloride. 

^H-NMRfCDQa) : 2.42(3H. s), 3.90(3H, s). 7.35-7.51(3H, m), 7.81(1H, d, J=8Hz), 8.01(1H, d. 
J=^Hz),8.06(lH,s) 
Mass(ESI) : m/e 377(M-]H)- 
PvqMrBdon BKBnqple 3-2 

Methyl 3-(2,5-didiloroben2yl)-2-methylbenzo[b]thiophene-5-carbo3cylate 

In the same manner as in Prepamtion Example 1-2, the objective compound was 
obtained from the obtained mefhjd ester. 

*H-NMR(CDCy : 2.48(3H. s), 3.90(3H, s), 4.21(2H, s), 6.64(1H, s), 7.11(1H. d, J=8Hz), 7.34(1H, d, 
J=^Hz), 7.83(1H, d, J=8Hz), 7.95(1H, d, J=^Hz), 8.13(1H, s) 
Mass(ESI) : m/e 363(M-H)- 
Preparation Examine 3-3 

3-(2,5-Dichtorobenzy5-2-meth3^benzo[b]thiophene-5-carboxylicadd 

In the same manner as in Preparation Example 1-3, the objective compound was 
obtained from the obtained methyl ester. 

*H-NMR pMSO-d^ : 2.52(3H, s). 4.28(2H, s), 6.75(1H, d, J=2Hz5, 7.33 (IH, dd. J=8 and 2H2^, 
7.55(1H, d, J=SHz). 7.84(1H, d, J=8H^, 7.89-8.11(2H, m) 
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Mass(ESI) : m/e 349(M-H)- 
Fr^MuationEiiBinple 4-1 

Ethyl N-arninoisonicotinate 2,4-dinitrophenol salt 

Ethyl isonicotinate (10.0 ^ was dissolved in tetrahydrofuran (100 ml), and 0-(2,4- 
dinitrophenyl)hydra3gdamine (11.9 g) was added at room temperature, which was 
followed by refluxing under heating for 2 hr. The solvent was evaporated under 
reduced pressure, and the obtained residue \ras washed with diethyl ether and Gthyl 
acetate to give the objective compound (10.5 g) as an amber-colored powder. 
^H-NMRpMSOndJ : 1.36(3H, t, J=6Hz), 4.40(2H, q, J=6Hz), 632(1H, d, J-9H^, 7.78(1H, dd, 
J=9, 2Hz), 8.34(1H, d, J=8Hz^, 8.59(1H, d, J=^Hz). 8.84{1H, d, J=8Hz) 
Pveparatioa Eteimple 4-2 

Diethyl 2-meth3dpyrazoloIl,5-a]pyridine-3,5-dicarbQxjtoe 

Ethyl N-aminoisonicotinate 2,4-dinitrophenol salt (10.2 g) was suspended in 
ethanol ( 147 ml), and potassium carbonate (3.77 g) was added, which was followed by 
stirring at room temperature for 30 min. To the mixture was added ethyl acetoacetate 
(3.69 ml), and the mixture was stirred at 60°C for 5 hr with heating. The insoluble 
matter was filtered oflFand the filtrate was concentrated to dryness under reduced 
pressure. The residue was purified by silica gel column chromatography (duent: 
hexane/ethyl aoetate=7/ 1) to give the objective compoimd (2.70 g) as an amber-colored 
solid. 

^H-NMR(CDa3) : 1.42(3H, t, J=6Hz), 1.46(3H, t, J=6Hz), 2.70(3H. s), 4.36-4.50(4H. m), 7.46(1H, 
d, J=8Hz), 7.78(1H, dd, J=9. 2H^, 8.43(1H. d, J=8HzJ, 8.78(1H, s) 
Preparatjon Ebgample 4-3 

2-Methylpyrazolo[l,5-a]pyridine-3,5-dicarbojgrlicacid 

A mixture of diethyl 2-methylpyrazolo[l,5-^pyridine-3,5-dicarboxyiate (100 mg), a 
50% aqueous sodium hydroxide solution (160 mg), water (0.5 ml) and ethanol (1.0 ml) 
was refluxed under heating for 30 min. Then, the reaction mixture was adjusted to pH 
4 under ice-cooling and stirred at the same temperature for 30 min. The precipitate 
was collected by filtration and washed with water to give the otgective compound (50 
mgj as a pale-brown powder. 

^H-NMRpMSO-dfi) : 2.55(3H, s), 7.43(1H, d, J=8Hz^, 8.46(1H, s), 8.56 (IH, d, J=8Hz| 
Pieparatton Cxan^ile 4-4 

2-Methylpyrazob[l,5-a]pyridine-5-carbcixylic add 

A mixture of 2-meth3dpyrazolo[l,5-a]pyridine-3,5-dicarboxyUc add (1.39 ^ and 
polyphosphoric add (13.9 ^ was stirred at ISO'C with healing for 2 hr, and ice (14 g) 
was added imder ice-cooling, whidi was followed by shaking to give a homogeneous 
solution. The reaction mixture was adjusted to pH 4 at the same temperature and 
diluted with didilorcanethane/methanol (4:1) and water. The predpitate was coUected 
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by filtration to give the objective compound (610 mgj as a pale-brown powder. The 
organic layer of the mother liquor was taken, and the aqueous layer was extracted with 
dichloromethane/methanol (4: 1). Both oiganic IsyGrs were combined, dried over 
magnesium sulfate and concentrated to dryness under reduced pressure. The residue 
was washed with ether to give second crystals (200 mg) as a pale-brown powder. 
^H-NMRpMSO^ : 2.42(3H, s), 6.67(1H, s), 7.18(1H, d, J=8Hz), 8.21 (IH, s), 8.62(1H, d, J=8Hz) 
Prepaiaticm ESKBinpfe 4-5 

Ethyl 2-methylpyrazolo[l,5-ajpyridine-5-carboxyiate 

2-Methylpyrazolo[l,5-alpyridine-5-carboxylic add (723 m^ was dissolved in 10% 
sulfuric add/ethanol (20 ml) and the mixture was refluxed under heating for 2.5 hr. 
The reaction mixture was neutralized under ice-cooling, extracted with ethyl acetate 
and dried over magnesium sulfete. The residue was concentrated to diyness under 
reduced pressure. The residue was purified by silica gd column chromatcjgraphy 
(hexane/ethyl acetate=4: 1) to ^ve the objective compoimd (707 m^ as a pale-brown 
powder. 

^H-NMR(CDa3) : 1.41(3H, t, J=7Hz), 2.52(3H, s), 4.40(2H, q, J=7Hz), 6.49(1H, s), 7.25(1H, d, 
J=8Hz), 8.19(1H, s), 8.40(1H, d, J=8H2) 
Pxepaiation Example 4-6 

Ethyl 3~(2,4-didllon)ben2yl)-2-methylpyrazolo[l,5-a]pyridine-5-^ 

To a solution of trifluoroacetic add (558 mg| and triethylsilane (1.14 g) in diy 
dichloromethane (2.0 ml) were added ethyl 2-methylpyrazolo[l,5-a]pyridine-5- 
carboxyiate (200 and 2,4-didiloroben2aldehyde (189 m^, and the mixture was 
stirred at room tmiperature for 3 days. To the reaction mixture was added 2,4- 
dichlorobenzaldehyde (189 mg) and the mixture was stirred at room temperature for 
one day. This step was repeated three times. The reaction rnixture was diluted with 
dichloromethane and washed with a saturated aqueous sodium hydrcgencarbonate 
solution. The aqueous layer was extracted with dichloromethane. The oiganic layers 
were combined, dried over magnesium sulfate, and concentrated to diyness under 
reduced pressure. The residue was purified by silica gel column chromatc^raphy 
(hexane/ethyl acetate=9: 1) and washed with isopropyl ether to gve the objective 
compound (233 m^ as a white powder. 

^H-NMR(CDCl3) : 1.40(3H, t, J=7Hz), 2.38{3H, s), 4.12(2H, s), 4.38(2H, q, J=7Hz), 6.84(1H, d, 
J=*Hz), 7.10(1H, d, J=8Hz), 7.27(1H, d, J=8Hz), 7.42(1H, s), 8.00(1H, s), 8.40(1H, d, J=8Hz) 
FxepaiBtion Example 4-7 

3-(2,4-Dichtorobenzyl)-2-methylpyrazolo[ l,5-a]pyridine-5-carbox^ add 

A mixture of ethyl 3-(2,4-dichlorobenzyl)-2-methylpyra2olo[l,5-a]pyridine-5- 
carboxylate (230 m^, a IN aqueous sodium hydroxide solution (2.0 ml) and ethanol 
(2.3 ml) was refluxed under heating for 25 min. The reaction mixture was adjusted to 
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pH 4 under ice-cooling with IN hydrochloric add. The predpitate was collected by 
ffltration and washed with water to give the objective compound (208 as a white 
powder. 

^H-NMRpMSO-de) : 2.30(3H, sj, 4.19(2H, s). 7.10(1H, d, J=8Hz), 7.16(1H, d, J=8H2^. 7.34<1H, d, 
J=8Hz), 7.62(1H, s), 8.06(1H, s), 8.62(1H. d, J=SH^ 
Piepaiatum Example 5-1 

l-(2,4-DidiJorophenyl)- l-trimethjdsiljdQ^thene 

Diisqpropylaniine (16.2 g) was dissolved in tetrahydrofuran (133 ml), and 1.6N n- 
butyl Kthium (100 ml) was dropwise added thereto under ice-cooling. The reaction 
mixture was stirred at the same temperature for 10 min, and a soluticHi of 2,4- 
dichloroacetophenone (25.2 g) in tetrahydrofuran (133 ml) was dropwise added under 
cooling in a diy ice-acetone bath. Hexamethyiphosphoramide (26.7 ml) was added little 
by little. The mixture was stirred at the same temperature for 5 min, and 
chlorotrimethylsilane (20.3 ml) was dropwise added, which was followed by stirring at 
room temperature for 30 min. The reaction mixture was partitioned between ice-ax)led 
n-hexane and ice-cooled water. The organic layer was washed twice with ice-cooling 
water and then once with saturated brine, dried over sodium sulfete and concentrated 
under reduced pressure to dryness to give a crude product (37.5 g) of the otgective 
compound as a pale-yellow oil. 
Preparation ETcample 5-2 

l-(2,4-Didilorophenyl)-3-hydra5cy-3-methylbutanone 

To a solution of titanium tetrachloride (17.8 ml) in dichloromethane (160 ml) was 
dropwise added acetone (10 ml) under cooling in a dry ice-acetone bath, and one 
minutes later, a solution of the crude product (37.5^ of l-(2,4-dichlorophenyi)-i- 
trimethylsilylQjcyethene in dichloromethane (160 ml) was added. The mixture was 
stirred under cooling in a dry ice-acetone bath ovemi^t and at room temperature for 3 
hr. The reaction mixture was washed with water, and the aqueous layer was extracted 
once with dichloromethane. The oi^ganic layers were combined, washed with a 
saturated aqueous sodium hydrpgencarbonate solution and saturated brine, dried over 
magnesium sulfate and concentrated under reduced pressure to dryness to give a 
brown dly residue. The obtained residue was purified by silica gel column 
chromatography (eluent: hexsne/ethyl acetate=9/ 1-4/ 1) to give the objective 
compound (16.2 ^ as a pale-yellow oil 

»H-N]V[R(CDCy : 1.34(6H, s), 3.13(2H, s), 7.33(1H, d, J=8Hz), 7.44(1H, d, J=8Hz), 7.47(1H. s) 
Prepatatian Example 5-3 

l-(2,4-Didibrophenyl)-3-meth3d-3-trifluoroacetaj^utanone 

To a solution of l-(2,4-dichlorophenyi)-3-hydroxy-3-methylbutanone ( 16. 16 g) and 
triethyiamine (27.4 ml) in dichloromethane (160 ml) was added trifiuoroacetic 
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anhydride (13.9 under ice-cooling. The mixture was stirred at the same 
temperature for 10 min, and at nx)m temperature for 1 hr. The rcactian mixture was 
washed with water and a saturated aqueous sodium hydrogencarbonate solution, dried 
over sodium sulfate, and concentrated under reduced pressure to dryness to give a 
crude pnxluct of the objective compound (19.9 ^ as a brown oil. 
PreparaHon ESmmple S4 
l-(2,4-DichloiDphenyl)-3-methyi-2-butenone 

To a solution of the crude product (19.9 ^ of l-(2,4-dichlorophenyl)-3-meth34-3- 
trifluoroacetosybutanone in toluene (100 ml) was added l,8-dia2abicydo[5,4,0]-undec- 
7-ene (4.0 rnl), and the rnixturevvas stirred at ix)omten^ The 
reaction mixture was washed successtvdy with ice-water, IN hydrocMoric add, 
saturated brine, a saturated aqueous sodium hydiipgencaibonate soluticm and 
saturated brine, dried over magnesium sulfate, and concentrated under reduced 
pressure to diyness. The residue was purified by silica gd column chromatography 
(duent hexane/ethyl aoetate=49/ 1) to give the objective compound (12.5 ^ as a pale- 
brown oil. 

^H-]MMR(CDCy: 2.00(3H, s), 2.24(3H, s), 6.«(1H, s), 7.29(1H, d, J=^Hz), 739-7.46(2H) 
Piepaisdicm Example 5-5 

(E) 4~Bromo-l-(2,4-dichlorophenyl)-3-methyl-2-butenone 

To a solution of l-(2,4-dichloK)phenyl)-3-methyl-2-butenone (9.30 ^ in carbon 
tetrachloride (93 ml) were added N-bromosucdnimide f7.95 ^ and benzoyl peroxide 
(983 m^, and the mixture was refluxed under heating for 1 hr. The reaction mixture 
was ice-cooled and the precipitate was filtered offl The filtrate and washing solution 
were combined and washed three times with a saturated aqueous sodium 
hydrogencarbonate solution and then once with saturated brine. The oiganic layer was 
dried over magnesium sulfate, concmtrated under reduced pressure to diyness to give 
a cmde product (14.6 g) of the objective compound as a black oil 
Ftepaxation EiKEai^ife 5-6 

(E) l-(2,4-Didilorophenyi)-4-(4-ethaxycarix>nylpyridyl)-3-metl^^ 

The cmde product of (E) 4-bromo-l-(2,4-dichlorophenyl)-3-meth3d-2-butenone 
(14.6^ was dissolved in acetone (140 ml), and ethyl isonicotinate (12. 1 ml) was added. 
The mixture was refluxed under heating for 6 hr. The reaction mixture was 
concentrated under reduced pressure to diyness to give a crude product (22.0 g) of the 
objective compound as a brown solid. 

Fiepaintioa BbEBmple 5-7 

Ethyl l-(2,4-dicMorobenzoyi)-2-metiiylindolizine-7-carixB^^ 

The crude product of (E) l-(2,4-dic±dorophenyl)-4-{4-etiia?5^carbon3dpyridyi^ 
methyl-2-butenone (22.0 ^ was dissolved in ethanol (146 ml), and potassium 
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carbonate (5.6 1 ^ was added. The mixture was refluxed under heating for 12 hr. The 
reaction mixture \vas partitioned between ethyl acetate and saturated brine, and the 
organic layer was dried over magnesium sulfate and conoentraled under reduced 
pressure to dryness to give an amber-colored solid. The residue was pulverized in ether 
to give the objective compound (3.54 ^ as ayellow powder. 

*H-NMR(CDCy: 1.38(3H, t, J=6Hz). 2.16(3H. s), 4.35(2H, q, J=6Hz), 7.22(1H, s), 7.30-7.42(3H), 
7.52(1H, s), 7.97(1H, d, J=«Hz), 8.36(1H, s) 
Pieparation Ebeample 5-S 

Ethyl l-(2,4-dichlorobenz3^-2-methylindolizine-7KaiiDa3i5^^ 

Ethyl l-(2,4-dicWorobenzqyl)-2-methjdindolizine-7-carix»ylate (3. 17 g) was 
dissolved in tetrahydrofiiran (32 mfl, and a lOM borane-dimethyi sulfide complex (9.5 
ml) was dropwise added under ice-cooling. The mixture was stirred at wean 
temperature for 3.5 hr, neutralized and partitioned between ethyl acetate and water. 
The organic layer was washed tiiree times with water and then with saturated brine, 
dried over magnesium sulfate and concentrated under reduced pressure to dryness. 
The residue was purified by silica gel cdumn chromatc^raphy (duent: hexane/ethjd 
acetate=19/ 1) to give the objective compound (1.81 g) as apale-ydlow oil. 
*H-NMR(CDC3a): 1.38(3H, t, J=6Hz), 2.13(3H, s), 4.16(2H, s), 4.33(2H, q, J=6Hz), 6.71(1H, d, 
J=8Hz), 6.99(1H, d, J=8Hz), 7.03(1H. dd, J=S, 2Hz), 7.29(1H, s^, 7.40(1H, s), 7^(1H, d. J=8Hz), 
7.98(lH,s). 

Ptepaxation EManqtfe 5-9 

l-(2,4-Dichloroben2y5-2-methyiindolizine-7-carboxylicacid 

In the same manner as in Preparation Example 4-7, the objective compound (1.63 
g) was obtained from ethyl l-(2,4-dicWon)ben^)-2-methy]indoli2ine-7-carba5y]ate (1.81 
^ as aydlow powder. 

^H-NMR(DMSO-dd: 2.10(3H, s), 4.17(2H. s), 6.S4-6.91(2H), 7.28(1H, d, J=8B^, 7.60(2H. s), 
7.93(1H, s), 8.19(1H, d, J=8Hz) 
Preparation Eatample 6-1 

(E)-4-Methyl-2-(4-phenylphenyl)ethenylpyridine 

A mixture of 4-phenyl benzaldehyde (6.45 g), 2,4-lutidine (7.59 g) and acetic 
anhydride ( 10 ml) was heated at a bath temperature of 150t: for 12 hr, and refluxed 
under heating for 12 hr. The reaction mixture was concentrated under reduced 
pressure to dryness. The residue was purified by silica gel column chromatc^t^phy 
(eluent hexane/etiiyl acetate = 9/ 1-5/1) to give tiie objective compound (4.35 ^ as a 
yellow solid. 

*H-NMR{CDCy: 2.38(3H, s), 6.98(1H, d, J=5H^, 7. 12-7.28(2H), 7.34(1H, t, J=8H^, 7.44(2H, t, J=^H^, 
7.56-7.71(7H), 8.47(1H, d, J=5H^ 
I^paiation EKampIe 6-2 
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(E)-2-(4-Phenylpheny])ether5^1pyridine-4^ add 

A mixture of (E)-4-methyl-2-(4-phenylpheny])ethenylp5^ (4.24 ^, selenium 
dioxide (2.08 ^ and pyridine (43 ml) was refluxed under heating for 24 hr. The reaction 
mixture was concentrated imder reduced pressure to diyness. The residue was 
extracted with chlorofonn/methanol/aqueous ammonium (65:25:4). The extract was 
concentrated under reduced pressure to dryness. The residue was pulverized in ethyl 
acetate to give the objective con^und (3.81 ^ as a brown powder. 
^H-NMR(DMSO-d«): 7.32-7.53(4H), 7.63(1H, d, J=5Hz), 7.70-7.84(8H), 7.96(1H, s), 
8.66(lH,d,J=5Hz) 
Freparatioii Example 6-3 

Ethyl (E)-2-(4-phenylpher^l)ethenylpyridine-4-carixi^?late 

(E)-2-(4-Phenylphenyl)ethen)dRyridine-4-carbax5dic add (3.60 ^ and a mixture of 
concentrated sulfuric add/ethanol (9:1) were refluxed under heating for 2 hr, and 
neutralized under ice-cooling. The reaction mixture was partitioned between 
dichloromethane and water, and the aqueous layer was extracted once with 
dichloromethane. The organic layers were combined, dried over magnesium sulfete 
and concentrated to diyness under reduced pressure. The residue was purified try 
silica gd column chromatography (duent: hexane/ethyl acetate = 9/ 1-4/ 1) to give the 
objective compound (3. 14 ^ as a white solid. 

*H-NMR(CDCy : 1.43(3H, t, J=6Hz), 4.45(2H. q, J=6Hfe), 7.22-7.50(4H), 7.60-7.79(8H), 7.97(1H, 

s),8.74(lH,d.J=5H^ 

Prepaxatioii Example 6-4 

Ethyl 2-(4-phenylphenyl)ethylpyridine^-carboxylate 

A mixture of ethyl (E)-2-(4-phenylphenyl)ethenylpyridine-4-carboj^te (1.84 g), 
10% palladium/active carbon (184 m^, dioxane (18 ml) and ethanol (9.0 ml) was 
stirred at 40''C for 5 hr under a hydrogen atmosphere at 5 atm. To this reaction 
mixture were added dioxane (9.0 ml) and ethanol (9.0 ml), and the mixture was stirred 
at 50°C for 3 hr under a hydrogen atmosphere at 5 atm. To the mixture was added 
10% palladium/active cariDon (184 mg), and the mixture was stirred for 3 hr under the 
same conditions. The reaction mixture was filtered tiirough CeUte and washed with 
chloroform/metiiand (4: 1). The ffltiBte and tiie washing were combined and 
concenti:ated to diyness under reduced pressure to give a crude pnxiuct of the objective 
compound (1.97 g) as a pale-yellow solid. 

»H-NMR(CDCy: 1.40(3H, t, J=6Hz), 3.12(2H, m), 3.22(2H, m), 4.40(2H, q, J=6Hz), 7.22-7.36(3H), 
7.43(2H, t, J=8Hz), 7.52(2H, d, J=8H^, 7.58(2H, d, J=8H2j, 7.67-7.72(2H), 8.72(1H. d. J=5H^ 
Preparation Biiample 6-5 

Ethyl 2-methyl-l-(4-phenylben^l)indolizine-7-carbo3£ylate 
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The crude pnxiuct of ethyl 2-{4-phen3dphen3d)ethylpyridine-^^ (1.62 g) 

and bromoacetone (803 were dissolved in acetone (32 wS^. The mixture was 
refluxed under heatir^ for 24 hr and concentrated to dryness under reduced pressiore. 
Ttie residue was dissolved methanol (16 ml). Sodium hydrogen-carbonate was added, 
and the mixture was refliixed under heating for 12 hr. The reaction mixture was 
diluted with ethyl acetate and washed with water* The oiganiclayer was dried over 
magnesium sulfete and concentrated to diyness under reduced pressure. The residue 
was purified by silica gel column chromatography (duent: hexane/ethyl acetate =19/1) 
to give the objective compound (383 as aydlow-gneen solid. The unreacted starting 
compound, ethyl 2-(4-phenylphenyl)-^thylRyridine-4-carbQxy^ (1.04 ^ was 
recovered. 

^H-"lSIMR{CDCy: 1.38(3H, t, J=6Hz), 2.21(3H, s), 4.19(2H, s), 4.35(2H, q, J=6Hz), 6.98(1H, d, 
J=8Hz), 7.18-7.36(4H), 7.40(2H, t, J=8Hz), 7.48(2H, d, J=8Hz), 7.56(2H, d, J=8H2^, 7.78(1H, d, 
J=8H2), 8.12(1H, s) 
Preparation Example 6-6 

2-MethyH'(4-phenylbenzyl) indolizine-7-carbo^lic add 

In the same manner as in Preparation Ebcample 4-7, the objective compound (6 12 
mg) was obtained as a yellow powder from ethyl 2-methyl-l-(4-phenylben2yl)-indolizine- 
7-carbcKylate (710 m^. 

^H-NMRpMSO-cy: 2.20(3H, s), 4.16(2H, s), 6.86(1H, d, J=8H2^, 7.22(2H, d, J=8Hz), 7.33(1H, t, 
J=8Hz), 7.43(2H, t, J=8Hz), 7.52-7.64(5H), 8.06(1H, s), 8.17(1H, d, J-8H2) 
Prepaxation Example 7-1 

6-(4,5-Dihydro-4,4Kiimethyfoxazol-2-yl)q\iinoline 

A mixture of quinoline-6-carbox7lic acid (4.00 ^ and thionyl chloride (10. 1 ml) was 
stirred for 3 hr at mom temperature and concentrated to dryness under reduced 
pressure. To the residue were added dichloromethane (60 ml) and triethylarnine (16 ml), 
and then 2-amino-2-methylpropanol (4. 12 ^ with stirring in an ice bath. The reaction 
mixture was stirred for 3 hr at room temperature. Water was added to separate the 
organic layer. The aqueous layer was e?dracted twice vrithdichforometh^ The 
organic layers were combined, dried over anhydrous mi^nesium sulfete and 
concentrated to diyness under reduced pressure to give a pale-brown solid (5.55 ^. To 
this was added thionyl chloride (16.8 ml) while stirring imder cooling with ice water 
under a nitrc^en atmosphere, and the mixture was stirred for 3 hr at room temperature. 
The reaction mixture was concentrated to diyness imder reduced pressure. Water and 
IN aqueous sodium hydroxide solution were added to basidfy and the mixture was 
extracted three times witii ethyl acetate. The extract was dried over anhydrous 
magnesium sulfate and concentrated to diyness under reduced pressure. The residue 
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was purified by sflica gd coliimn (iiromatpgtBphy (duent: ethyl acetate) to give the 
objective compound (3.26 ^ as a lyit-brown solid 

^H-NMR(CDC33):1.43{6H, s), 4.20(2H, s), 7.45(1H, dd, J= 4Hz, 8Hz), 8.11(1H, d, J= 8H^, 8^1(1H, 

d, J= 8Hz), 8.26 (IH, d, J- 8Hz), 8.43(1H, s), 8.97 (IH, m) 

Frepaxation Example 7-2 

l-EthQ?ycarbonyl-6-(4,5Klihydro-4,4Kl^ 

dihydroquinoline 

A mixture of 6-{4,5-dihydro-4,4Kiimethyloxazol-2-yl^^ (543 and ethjd 

chloroforaiate (0.275 ml) was stirred for 3 hr at nx)m tenperature. Trimethyl 
phosphonate (0.340 ml) vjqs added under ice water-cooling and the mixture was stirred 
for 15 hr at room temperature. The reaction rnixture was concentrated to dryness 
under reduced pressure. The residue was purified by silica gel column 
chromatpgraphy (eluent: ethyl acetate, ethyl acetate/methanol = 20/ 1) to give the 
objective compound (974 m^ as a pale-yellow oil 

^H-NMR(CDCl3): 1.33{3H, t, J- 7Hz), 1.39(6H, s), 3.52(3H, d, J- lOHz), 3.64(3H, d, J= lOHz), 
4.12(2H, s), 4.26-4.38(2H, bi), 5.61-5.75(1H, br), 6.06-6.14(lH, m), 6.62(1H, m), 7.68(1H, s), 
7.78(1H, dd, J= 4 Hz, 8 Hz) 
Preparation E2xampLe 7-3 

l-Ethoxycarbonyl-6-(4,5Hlihydn>4,4-dimethylox^ 
(4-phenylbenzyl)- 1 ,2-dihydnoquinoline 

l-Ethojg^carbonyl-6-(4,5Kiihydro-4,4-dimeth34oxazol^^ 
phosphoiyl-l,2-<iihydroquinoline (934 rr^ was dissolved in THF (10 ml), and a 1.6 M n- 
butyllithiumhexane solution (1.8 ml) was added under cooling with diy ice-acetone. 
The mixture was stirred for 1 hr at the same temperature. 4-(Iodomettiyl)biphenyl (740 
mg, 2.52 mmol) was added under cooling with dry ice-acetone, and the mixture was 
stirred at -20*C for 1 brand at 0*C for I hr. Then, water was added, and the mixture 
was stirred for 0 .5 hr at room temperature and extracted three times with ethyl acetate. 
The extract was dried over anhydrous magnesium sulfete and concentrated to diyness 
under reduced pressure. The residue was purified by silica gel colunm 
dirornatography (eluent: ethyl acetate, ethyl acetate/methanol = 20/ 1) to give the 
objective compound (738 mg) as aydlow powder. 

^H-NMR(aX33): 1.32(3H, t, J= 7Hz), 1.38(6H, s), 3.49(3H, d, J- lOHz), 3.61(3H, d, J= 10H2^, 
3.99(2H, br), 4.10(2H, m), 4.30(2H, m), 5.54-5.74(2H, br), 7.29-7.60(10H. m), 7.84(1H, m), 
7.91(lH,s) 
MS (m/z) 575. 
Preparation Example 7-4 

6-(4,5-Dihydro-4,4-dimethyloxa2ol-2-y5-4-(4-phenylben2yl)qii^ 
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A mixture of l-etho3g'carbonyl-6-(4,5Kiihydro-4,4-dimet^^^ 
dimethQ?5TDhosphoi3d-4-(4-phenylbenzyl)-l,2Kiihydr^^ (738 m^, elhanol (20 
ml) and IN aqueous sodium hydroxide solution (4 ml) was refluxed under heating for 2 
hr. The reaction mixmre was amcenliated to diynessimder Induced press^ Water 
was added and the mixture was extracted twice with ethyl acetate. The organic lasers 
were combined, washed once with saturated brine, dried over anhydrous magnesium 
sulfete and concentrated to dryness under reduced pressure. The residue was purified 
by silica gel column chromatography (duent ethyl acetate) to give the objective 
compound (140 mg) as a white solid. 

^H-NMR(CDa) : 1.42(6H, s), 4.18(2H, s), 4.54(2H, s), 7.18(1H, br), 7.27-7.46(5H, m), 
7.52-7.60(4H, m), 8.16(1H, d, J-8Hz), 8.29(1H, d, J=8Hz). 8.73(1H, br), 8.83(1H, d, J= 7 HzJ 
Preparation Example 7-5 

4- (4-Phenylben^l)quino]ine-6-carboKylic add 

A mixture of 6-(4,5Klihydro-4,4KiimetiiylQxazol-2-yl)-4-(4-phen5dben25d)Kp^ 
(132 mg), ethanol (1 ml) and 3N hydrochloric add (3 ml) was refluxed under heating for 
2 hr. Then 6N hydrochloric add (3 ml) was added and tiie mixture was refluxed for 4 
hr . The mixture was basified with aqueous sodium hydrcrade solution, and washed 
once witii chloroform. The aqueous layer was adjusted to pH 4 with IN hydrodJoric 
add. The resulting predpitate was collected by filtration and washed with water to give 
the objective compound (87 m^ as a white powder. 

'H-IMMRpMSO-dJ : 4.61(2H, s), 7.30-7.50(6H, m), 7.57-7.68(4H, m), 8.12(1H, d, J= 8Hz). 
8.21(1H, d, J= 8Hz), 8.83(1H, s), 8.94 (IH, d. J= 4Hz^ 
Preparation Example 8-1 
2,3-Diamino-6-diloropyridine 

In tiie same manner as in tiie following Preparation Example 9-2, the objective 
compound (8.3 ^ was obtained &om 2-amino-6-dTloro-3-nitropyridine (10.2 ^ as a red- 
brown solid. 

^H-NMRpMSO-d«) : 4.77(2H, brs), 5.79(2H, br s). 6.34(1H, d, J=8H2). 6.69(1H, d, J=8Hz) 
MASSfESI) : m/z 142(M-1) 
PreparatkmJBsampile 8-2 

5- Chlaro-2-mefl:^- lH-imidazol4,5-b]pyridine 

In the same manner as in the foUowing Preparation Example 9-3, the objective 
compound (6.64 ^ was obtained ftiam 2,3-diamino-6-chtoropyridine (8.1g) as light 
brown crystals. 

*H-NMRpMSO-de) : 2.52(3H, s), 7.22(1H, d, J=8Hz), 7.91(1H, d, J=8Hz) 
MASS(ES9 : m/z 166(M-1) 
mp254-255t; 
Preparation Example 8-3 
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5-Bromo-2-methyl- lH-imidazo[4,5-bJp!yridine 

In the same manner as in the foflowing Preparation Example 9-1, the objective 
cxjmpound (7.54 ^ was obtained finom 5-chfon>2-methyl-lH-imidazo[4,5-b]Ryridine 
(6.54 ^ as pale-purple crystals. 

^H-NMRpMSO-cy : 2.51(3H, s), 7.32(1H, d, J=8HzJ, 7.83(1H, d, J=8H2j 
MASS(ES1) : m/z210(M-l) 
mp239-241t: 
Preparation Ebcample &4 

2-Meth3iimida2o[4,5-b]pyridine-5-carboiiitrfle 

To a solution of 5-hromo-2-methyl-lH-imidazD[4,5-b]pyridine (1.92 ^ in N,N- 
dimethylformamide (48 was added Coppor (I) cyanide (2,04 g), and the mixture was 
stirred for 9 hr at 150'C After evaporation of the solvent under reduced pressure, 
water (45 ml) and ethylenediamine (2.7 ^ were added to the residue, and the mixture 
was heated at 70"^ for 15 min. The solution was concentrated under reduced pressure 
and the residue was purified by a short siKcagel column to give the objective compound 
(927 m^ as a brown powder. Purification by siUcagplcoliimnchromatogra^ 
(dichloromethane/methanol = 10/ 1) gave a purer compound. 
'H-NMRpMSO-cy : 2.58(3H, s), 7.76(1H, d, J=«Hz), 8.05(1H, d, J=«HzJ 
Mass(ESI) : m/e 157(M-H)" 
Preparation E2xample 9-1 
2-Amino-6-bromo-3-nitropyridine 

A 30% solution of hydrogen bromide in acetic add (10 ml) was added to 2-amino-6- 
chloro-3-nitropyridine (1 .0 g| at room temperature and the mixture was heated at 
loot:. After 24 hr, a 30% solution of hydrogen bromide in acetic add (5 ml) was added. 
AftCT 48 hr, the reaction mixture was cooled and concentrated. The residue was 
neutralized with 28% aqueous ammonia and extracted three times with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue was crystallized &om isopropyl ether to give the objective 
compound (1. 14 g) as yellow crystals. 
^H-NMRpMSO-cy : 6.90(1H, d, J=8Hz), 8.25(1H, d, J=8H^ 
MASS(ESI) : m/z 217(M-1) 
Pre}>aration Example 9-2 
2,3-Diamino-6-bromopyridine 

To a suspension of 2-amino-6-bromo-3-riitnopyridine (21.8 g) in ethanol (220 ml) in 
water (22 ml) was added iron powder (39.0 g) at room temperature. Concentrated 
hydrochloric add (0.8 ml) was added and the mixture was slowfy heated with stirring to 
start the reaction. The mixture was refluxed undo: heating for 2 hr and the insoluble 
matter was filtered off while it was hot. The sohrent was evaporated under reduced 
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pressing and water (200 ml) and active carbon ware added to the remaining solid, 
which was followed by heating. The insoluble matter was filtered oflF while it was hot 
Water was evaporated imder reduced pressure fixrni the filtrate to give the otgective 
compound (9.00 g) as a green-brawn powder. Ethanol (100 ml)-water (100 ml) was 
added to the solid fix)m the above operation and the mixture was heated for dissolution, 
and the insoluble matter was filtered oflF. The solvent was evaporated under reduced 
pressure and the residue was purified by silica column chromatography 
(hexane/ethyi acetate = 1 /3) to gjve the objective compound (8,25 ^ as a black powder. 
^H-NMRpMSO-<y : 4.78(2H, br s), 5.8G(2H, hr s), 6.47(1H, d, J=8Hz), 6.61(1H, d, J=8Hz) 
Mass(ESI) : m/e 188, 190 (M+H)* 
Preparation Example 9-3 
5-Bromo-2-meth34-lH-imidazo[4,5-b]pyridine 

23-Dianiino-6-bromopyridine (8. 16 ^ and triethyl orthoacetate (12.0 ml) were 
mixed in acetic add (41 inl), and the niijdure was reflux The 
irdxture was allowed to cool and the solvent was evaporated to give a crude product (10 
^. This was dissolved in a suflBdentamoimt of didiloromethane. Anhydrous 
potassium carbonate and active carbon were added and the mixture was stirred at 
room temperature. The insoluble matter was filtered oflF and the solvent was evaporated 
to give the objective compound (7.59 g) as a pale-yellow powder. 
^H-NMRpMSO-dc) : 2.51{3H, s), 7.31(1H, d, J=8H2^, 7.82(1H, d, J=8H54 
Mass(ESI) : m/e 212, 214 (M+H)"" 
Preparation Example lO-l 

3-(2,4-Dichloroben2yl)-2-methyi-3H-irmdazo[4,5~b]pyri and l-(2,4- 

dichlorobenz^l)-2-methyl- lH-imidazo[4,5-b]pyridine-5-carbonitrile 

In the same manner as in the foflowing Preparation Example 14-2, tv^o isomers, 3- 
(2,4-dicUorobenzyi)-2-methyl-3H-imidazo[4,5-b]pyridine-5-ca^ (138 m^ and 1- 
(2,4~dicUorobenzyl)-2-methyl-lH-imida2o[4,5-b]pyridine (67 were 

respectively obtained as pale-brown crystals from 2-methyl-lH-imidazo[4,5-b]pyridine- 
5-carbonitrile (200 m^, 

3-(2,4"Didiloroben2yl)~2-methyl-3H-iniidazo[4,5-b]pyridine-5-^ 

'H-NMR(CDCl3) : 2.60(3H, s), 5.55(2H, s), 6.64(1H, d, J=8Hz), 7.14(1H, dd, J=8, 2Hz), 7.48(1H, br 

s), 7.65(1H, d, J=8Hz), 8.09(1H, br d, J=8Hz) 

MASS(ESI) : m/z317(M+l), mp 180-182°C 

l-(2,4-Didilorobenzyl)-2~methyl-lH-iniidazo[4,5-b]pyri(^ 

^H-NMR(CDCl3) : 2.67(3H, br s), 5.42(2H, s), 6.46(1H, d, J=8Hz), 7.18(1H, d, J=8Hz), 

7.49-7.60(3H,m) 

MASS(ESI) : m/z317(M+l) 

Preparation Esample lCX-2 
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3-(2,4-Didilorobeii2yl)-2-methyl-3H-iiiu^ 

To a suspension of 3-(2,4KMchloroben2yl)-2-methyl-3H-iim 
carbonitrile (1 13 in ethanol (0.6 ml) was added a 30% aqueous sodium hydroxide 
solution (0.3 ml), and the mixture was refhixed under heating for 12 hr. After 12 hr, a 
30% aqueous sodium hydroxide solution (0.5 ml) was added and the mixture was 
refluxed imder heating 3 hr. The reaction mixture was cooled, adjusted to pH 1 with 
6N hydrochloric add, stirred for 1 hr and adjusted to pH 4 with a saturated aqueous 
sodium hydrogencarbonate solution. The precipitated crystals were collected by 
filtration to ^ve the objective compound (144 mg) as colorless crystals. 
^H-NMRpMSO-cy : 2.51{3H, s), 5.60(2H, s), 6.60{1H, d, 7.31(1H, br d, J=«Hz), 7.76(1H, 

br s), 8.00(lli d, J=8H2), 8.12{1H, d, J=8Hz) 
MASS(ES1) : m/z334(M-l) 
inp>260*C 

Preparation Example 11-1 

2-Chlon>-4-pheriylbert2yl alcohol 

To a suspension of lithium chloride (482 mg) in anhydrous 1,4-dioxane (12 ml) 
were added 4~bromo-2-<dilorobenz5rl alcohol (1.05 ^, phenyl tributyl tin (1.74 g) and 
tetrakis(triphenylphosphine)palladium(0) (1 10 rr^ under a nitrogen atmosphere, and 
the mixture was refluxed under heating. After 5 hr, the reaction mixture was cooled 
and water was added. The mixture was extracted with ethyl acetate. The organic layer 
was washed with a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, and dried over anhydrous magnesium sulfate. The filtrate was 
concentrated, and the residue was subjected to flash sflica gel column chromatography 
(silica gd, 50 ml, duent: hexane-ethyl acetate = 2-1). The eluate was washed with 
hexane to give the objective compoxmd (220 ntig) as colorless crystals. 
^H-NMR(CDCy : 4.72(2H, s), 7.32-7.61(8H, m) 
mpe9-70*C 

Rrepamtioii Example 11-2 

2-Chloro-4-phenylbenzyl alcohol 

To a suspension of tetrakis(triphenylphosphine) palladium(0) (16 m^ in toluene (1 
ml) was added 4-bromo-2-chloroben^ alcohol ( 100 mg) at room temperature, and the 
mixture was stirred. After 10 min, to the reaction mixture were added a sohi^ 
phenylboric add (83 m^ in ethanol (0. 1 ml) and a 2M aqueous sodium carbonate 
solution (0.9 ml), and the mixture was refluxed under heating. After 1 hr, the reaction 
mixture was cooled, ethyl acetate was added, and the mixture was filtered through 
CeKte. The oiganic layer was washed with saturated brine and dried over anhydrous 
magnesium sulfete. The filtrate was concentrated, and the residue was subjected to 
flash silica gd column chromatography (silica gd, 40 ml, duent: hexane-ethyl acetate = 
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3- 1) to give crude crystals. The crystals were washed with hexane to give the objective 
compound (76 mg) as coloriess crystals. 
^H-NMR(CDCy : 4.72{2H, s), 7.32-7.61(8H, m) 
mp69-70t: 

Preparatioxi Example 11-3 

2- Chloro- l-raethanesulFonyla^mtiethyl-4-phenylbaizerie 

In the same manner as in the following Preparation Example 14-1, the objective 
compound (422 was obtained fix>m 2-chlon>4-phenyIben2yl alcohol (305 m^ as a 
colorless oil 

^H-NMR(CDCy : a05(3H, s), 5.39(2H, s), 7-34-7.60{7H, m), 7.66(1H, br s) 
PrepamtionBKBmple 11-4 

3- (2-CHoio^phenylben2yl)-2-meth3d-3H-iriuda2X)[4,5-b]p5^ and 1- 
(2<hloro-4-phenyIberiEyl)-2-methyl-lH-infiida2o[^^ 

In the same maimer as in the foltawing Preparation Example 14-2, 3-(2-chlon>4- 
pher5rlbenzyl)-2-methyl-3H-irmdazD[4,5-b]pyridine-& (163 and l-(2- 

cWoro-4-phenylbenzy])-2-meth)d-lH-iriudazo[4,5-b]pyric^ (113 m^ 

were respectively obtained as pale-yellow crystals and pale-ydlow amorphous jBnom 2- 
methyl-lH-iiiiidazo[4,5-b]pyridine-5-cait)onitrile (200 m^. 
3-(2-CWoro-4-phenylben2yl)-2-methyl-3H-irnidazo[4,5-b]pyii(^ 

^H-NMR(CDCl3) : 2.62(3H, s), 5.64(2H, s), 6.74(1H, d, J=^H2), 7.31-7.56{6H, m), 7.62-7.70(2H, 

m), 8.10(lH,brd, J=8Hz) 

MASS(ESI) : m/z 359(M+1), mp 202-205^0 

l-(2-CWort)-4-phenylberizy^l)-2-meth3d-lH-ir]3idazo[4,5-b]pfyri 

^H-NMR(CDCy : 2.70(3H, br s), 5.52(2H, s), 6.60(1H, d, J=8H4, 7.31-7.60(8H, m), 7.70(1H, br d, 
J=lHz) 

MASS(ES1) : m/z359(M+l) 

Preparation Example 11-5 

3-(2-CMoro-4-phenylbenzyl)-2-methyi-3H-irrddazo 

In the same manner as in Preparation Example 10-2, the objective compound (168 
m^ was obtained from 3-(2KM)ro-4-phen34ben2yl)-2-methyl-3H-iinida2D[4,5^ 
b]pyridine-5-carbonitrile (159 mg) as cobrless crystals. 

*H-NMRpMSO-de) : 2.55(3H, s), 5.65(2H, s), 6.60{1H, d, J«8Hz), 7.33-7.55(3H, m), 7.65(2H, hr 
d, J=8Hz), 7.85{1H, d, J-IH^, 8.00(1H, d, J=8H2), 8.11(1H, d, J=8Hz) 
MASS(ESI) : m/z376(M-l) 
mp 238-243^ 
nrepaxation Example 12-1 
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3~( l-Bromonaphthalen-2-yl)methyl-2-methy 

and 1-{1 -bromonaph1halen-2-yl)methyl-2-meth^^ lH-iimda2o[4,5-b]pyridine'5- 
carbonitrile 

In the same manner as in the following Preparation Example 14-2, 3-(l- 
bromonaphthalen-2-yl)methyl-2-methyl-3H-imida2»[4,5-b]p^ 
m^ and l-(l-bromo-naphthalen-2-yl)methyl-2-meth3d-lH-iniida2D[4,5-b]p 
caibonitrfle (96 mg) were respectively obtained as pale-brown crystals and pale-hnown 
amorphous from 2-methyl-lH-imidazo[4,5-b]pyridbie-5KBibomtr^ (200 mg). 
3-(l-Bromonaphthalen-2-3d)methyl-2-methyl-3H-iniida2o[4,5-b]py^^ 
^H-NMR(CDCy : 2.58(3H, s), 5.85(2H, s), 6.70(1H, d, J=8Hz), 7.58{1H, br t, J^SHz), 
7.62-7.71(3H, m), 7.81(1H, br d, J=8Hz), 8.10(1H, d, J=8Hz;), 8.39(1H, hr d, J=^Hz) 
MASS(ESI) : m/z377(M+l) 
mp215-218*C 

1- (l-BrDmonaphthalen-2-34)methyl-2-mefhyl-lH-imida2X)[4,^^ 
^H-NMR(CDCy : 2.70(3H, s), 5.69(2H, s), 6.56(1H, d, J=«HzJ, 7.49-7.74{5H, m), 7£2(1H, d, 
J=8Hz), 8.37(1H, d, J=8Hz) 

MASS(ES1) : m/z377{M+l) 
nrepaiat]0& EbGample 12-2 

3-(l-Bn)mQnaphthalen-2-yl)methyl-2-methyl-3H-imidazo[4,5-blR^ 
add 

In the same manner as in Preparation Example 10-2, the objective compound (235 
m^ was obtained fixjm 3-(l-bromonaphthalen-2-yl)methyl-2-niethyl-3H-iniidazo[4,5- 
b]pyridine-5-carbonitriIe (138 m^ as pale-yellow crystals. 

'H-NMRpMSO-dfi) : 2.40(3H, s), 5.80(2H, s), 6.51(1H, d, J=8Hz), 7.61(1H, hr t, J=8Hz), 7.75(1H, 
br t, J=8Hz), 7.84(1H, d, J=8Hz), &30{1H, d, J==8Hz) 
MASS(ESI) : m/z394(M-l) 

mp >250°C 

Preparation Example 13>1 

2- Methyl-3-(4-phenylben2yl)-3H-imida2o[4,5-b]pyridine-5H:arbo and 2-methyl-l- 
(4-phenylbenzyl)- lH-irmdazo[4,5-b]pyridine-5-carbonitrile 

In the same manner as in the following Preparation Example 14-2, 2-methyl-3-(4- 
phenylben2yl)-3H-iniidazc^4,5-b]pyridine-5-carbonitrile (140 m^ and 2-methyl-l-(4- 
phenylbenzyi)-lH-imidazo[4,5-b]pyridine-5-carbonitri^ (113 were respectively 
obtained as pale-brown crystals and pale-yellow amorphous fiiom 2-mefhyHH- 
imidazo[4,5-bJpyridine-5-carbonitrile (200 m^. 
2-Methyl-3-(4-phenylbeiizyl)-3H-imida2o[4,5-b]pyridine-5<arb^^ 
'H-NMR{CDCl3) : 2.65(3H, s), 5,52(2H, s), 7.22-7.59(9H, m), 7.65(1H. d, J=8Hz), a05(lH. d, 
J=«Hz) 
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MASS(ESI) : m/z325(M+l) 
mp225-226"C 

2-Methyl- l-(4-phenylbeii2yl)- lH-iriiidazo[4,5-b]pyii 

^H-NMR(CDCl3) :2.72(3H, br s), 5.41(2H, s), 7.10{2H. d, J-8Hz), 7.32-7.68(9H, m) 
MASS(ES]) : m/z325(M+l) 
"PxepearSLiSon Emmple 13-2 

2- Meth34-3-(4-phenylbeiazyl)-3H-imidazo[4,^^ 

In the same manner as in Preparation Ebcample 14-2, the objective compound ( 133 
mg) was obtained as colorless crystals finom 2-methyl-3-(4-phenylbenzyl)-3H- 
imidazo[4,5-b]pyridine-5K:arbomtrile (135 m^. 

^H-NMRpMSO-dfi) : 2.58(3H, s), 5.61(2H, s), 7.30(2H, d, J=8H2), 7.35 (IH, d, J=8Hz), 
7.40-7.49(2H, m), 7.59-7.68(4H, m), 8.00(1H. d, J^SHz), 8.10(1H. d, J=8Hz) 
MASS(ESI) : in/z342(M-l) 
mp>250*C 

Pteparation Example 14-1 

4-Bromo-2Kiiloro-l-methanesulfQnylQxy^ 

To a solution of 4-bramo-2-chlorobenzyl alcohol (3.56 g) and anhydrous 
triethylaniine (3 ml) in anhydrous dic±doromethane (36 m^ was dropwise added 
methanesuMonyl chloride (1.4 ml) under a nitrogen atmosphere and ice-ooolii^ The 
reaction mixtxire was stirred for 1 hr, washed with water, a saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, and dried over anhydrous 
magnesium sulfate. The filtrate was oonoentrated to give the objective compound (4.77 
g) as a light brown solid. 

'H-NMRICDCy : 3.03(3H, s), 5.29(2H, s), 7.37(1H, d, J=«Hz), 7.47(1H, dd, J=«, IH^, 7.60(1H, d, 

J=lHz) 

MASS(ESI) : m/z298(M-l) 
Preparation Example 14-2 

3- (4-Bromo-2-cMorobexizyl)-2-methyl-3H-irmdazo[4,5-b]pyridine-5K^ and 1- 
(4-bromo-2-dilorobenz7l)-2-methyl'lH-irnidazo[4,5~b]pyridine-5<:arto 

To a suspension of 2-methyliiTudazo[4,5-b]pyridine-5-carbonitrile (200 m^ in N,N- 
dimetiiylformamide (2 ml) was added sodium hydride (70% in mineral oil, 55 under 
ice-cooling, and the mixture was stirred for 30 min. To this reaction mixture was added 

4- bromo-2-chlorobenzyl methanesulfonate (450 m^, and the mixture was stirred for 2 
hr at room temperature. The reaction mixture was poured into water and the product 
was extracted three times with ethyl acetate. The oiganic layers were combined and 
washed successivefy- with water and saturated brine, dried over anhydrous magnesium 
sulfete and the solvent was evaporated. The residue was subjected to silica gel column 
diromatography (dichloromethane/ethyl acetate = 5/ 1} to give two isomers, 3-(4- 
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bromo-2-chlorobenzyl)-2-methyl-3H-i^ (Rf 0.4, 233 

and l-(4-bromc^2<Woroben2yl)-2-methyl~lH-iira 
(Rf 0.1, 163 mg) as a white powder and a pale-yellow powder. 
3-(4~Broma-2-chloroben2yi)-2-methyl-3H-irm 

^H-NMR(CDCa3) : 2.58(3H, s), 5.52(2H, s), 6.55(1H, d, J=8H2^, 7.27(1H, dd, J=8 and 2Hz), 
7.61{1H, d, J=2Hz), 7.64(1H, d, J-SHz), 8.06(1H, d, J=8Hz) 
Mass(ESI) : m/e 359, 361 (M-H)' 
l-(4-Bromo-2-<:hloroben2yi)-2-methyl- IH-inri 

*H-NMR(CDa3) : 2.67(3H, s), 5.39(2H, s), 6.39(1H, d, J=8Hz), 7.31(1H, dd, and 2Hz), 
7.53(2H, s), 7.65(1H, d, J=2Hz) 
Mass(ESI) : m/e 359, 361 (M-H)' 
Prepaiatioii EiXample 14-3 

3-(4-Bromo-2-chlorobenzjrl)-2-me1hyl-3H-i^ add 

To 3-(4-bromo-2KMoroben254)-2-rneth^ 
(226 rngj was added 6N hydrochloric add (2.5 ml) and the mixture was refluxed under 
heating for 1 . 5 hr. The reaction mixture was cooled with ice and adjusted to pH 5 with 
a IN aqueous sodium hydroxide solution. The predpitate was collected by filtration. 
This was dried under reduced pressure to give the otgective compound (226 mg) as a 
white powder, 

^H-NMR(DMSO-d^) : 2.51(3H, s), 5.58{2H, s), 6.52(1H, d, J=8H2), 7.43 (IH, dd, J^S and 2Hz), 
7.85(1H, d, J=2H2), 8.00(1H, d, J=8Hz), 8. 12(1H, d, J=8Hz) 
Mass(ESI) : m/e 378, 380 (M-H)" 
Preparation Example 15-1 

5-Bromo-3-(2-bromo-4<:Won)ben2yi)-2-methyl-3H-inud^ and 5- 

bromo- l-(2-bromo-4-chloroben2yl)-2-methyl- lH-rmidazo[4,5-b]pyridine 

In the same inanner as in Preparation Example 14-2, 5-bromo-3-(2-bromo-4- 
chloroben2yl)-2-methyl-3H-iniidazo[4,5-b]pyridine (2.30 g) and 5-bromo-l-(2-bromo-4- 
chloroben2yl)-2-methyi-lH~imida23o[4,5-b]pyridine (1.32 ^ were obtained as white 
powders fix)m5-bromo-2-methyl-lH-imidazo[4,5-b]Ryridine (2.12 ^. 
5-Bn)mo-3-(2-bromo-4-chtaroben2yl)~2-methyl-3H-imid 

*H-NMR{CDCl3) : 2.51(3H, s), 5.49(2H, s), 6.48 (IH, d, J-8Hz), 7,16(1H, dd, J=8 and2H^, 
7.43(1H, d, J=8H2), 7.65(1H, d, J-2Hz), 7.89(1H, d, J=8Hz) 
Mass(ESI) : m/e 414, 416, 418 (1:2:1, M+H)* 

5-Bromo- l-(2-bromo-4-chloroben234)-2-methyl- lH-imddazo[4,5-b]pyridine: 

^H-NMR(CDC33) : 2.62(3H, s), 5.34(2H, s), 6.37(1H, d, J=8HzJ, 7.19(1H, dd, J=« and 2Hz), 

7.29(2H, s), 7.68(1H, d, J-2Hz) 

Mass(ESI) : m/e 414, 416, 418 (1:2:1, M+H)"- 

Prepaiatioii Example 15-2 
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3-(2-Bromo-4-cMoroben25d)-2-methyl-3H^ 

In the same manner as in Preparation example 8-4, the objective cx)mpoxmd (268 
mg) was obtained as a pale-yellow powder from 5-bromo-3-{2-bromo-4-chtorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine (2.07 ^. 

^H-NMR{CDa3) : 2.59(3H, s), 5.04(2H, s), 6.51(1H, d, J=8Hz), 7,17(1H, dd, J-8 and 2Hz), 
7.66(1H, d, J=8Hz), 7.68(1H, d, J=2HzJ, aiO(lH, d, J=8Hz) 
Mass(ESI) : m/e 361, 363 (M+H)^ 
Preparation Example 15-3 

3-(2-Bromo-4-cWorobenzyl)-2-methyl-3H-iniida2o[4,5-b]py^ 

In the same manner as in Preparation E?£ample 14-3, the objective compound (2 14 
m^ was obtained as a pale-yellow powder from 3-(2-bromo-4-chloiDbenzyi)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carbonitrile (253 m^. 

^H-NMRpMSO-cy : 2.54(3H, s), 5,56(2H, s), 6.55(1H, d, J=8Hz), 7.34(1H, dd, J=8 and 2Hz^, 
7.90(1H, d, J=2Hz), 8.04(1H, d, J«8Hz), ai8(lH, d, J-8Hz) 
Mass(ESI) : m/e 378, 380 (M-H)' 
Preparation Example 16-1 
Methyl 2-methyMdolizine-6-carbax5date 

Methyl 6-methyl-3-pyridinecarbaxylate (9.83 g) and bromoacetone (1 1.8 ^ were 
mixed in acetone (98 ml) and the nii?datre The 
solvent was ev^x>rated mder reduced prcssune and the residue was dissolved in 
methanol (98 ml) . Sodium hydrogencarbonate ( 16.4 g) was added and the mixture was 
refiluxed under heating for 24 hr. The reaction mixture was concentrated under 
reduced pressure, water was added and the precipitate was collected by filtration. This 
was reoystallized from hexane-ethyl acetate to give the objective compound (5,94 ^ as 
a pale-yellow solid. 

^H-NMRlCDQal : 2.31{3H, s), 3.89{3H, s), 6.29(1H, s), 7.06-7.29(3H, m), 8.63(1H, s) 
Mass(ESI) : m/e 190(M+H)'' 
Preparation Example 16-2 

Methyl 3-(2,4-dicWorobenzoyl)-2-methylindolizine-6-carbo5^y^ 

To a suspension of anhydrous aluminium chloride (3. 18 g) in dichloromethane (19 
ml) was added 2,4-dichlaroben2oyi chloride (2.93 under ice-cooling, and the mixture 
was stirred for 10 min. To this sdution was added methyl 2-methylindolizine-6- 
carbo5g;iate(1.89g)andtheinixturewasstinnedfor4hra^ The 
reaction mixture was slowly poured into ice water and the resulting product was 
exttacted with ethyl acetate. The oiigiamc layer was wadiedsucoessivdywit^ 
saturated aqueous soditom hydrogencarbonate solution and saturated brine, and dried 
over anhydrous magnesium sulfete. The solvent wos evaporated and the residue was 
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purified by silica gd ralumn chromatc^raphy (hexane/ethyl acetate = 5/ 1) to gve the 
objective compound (2.39 ^ as a pale-yellow solid; 

^H-NMRfCDCy : 1.85{3H, s), 3.95{3H, s), 6.39(1H, s), 7.25(1H, s), 7.29(1H, d, J=8Hz), 7.37(1H, d, 
J=8Hz), 7.41-7,52(2H, m), 7.76(1H, d, J==8Hz) 
Mass(ESI) : m/e 362(M-H)" 
Preparation E^Kampile 16-3 

Methyl 3-(2,4-didiloroben2yl)-2-methytodolizine-6K:arb^ 

To a solution of methyl 3'(2,4Kiichlorobm2oyl)-2-mefhylindoliz^ 
{2.34 ^ in tetrahydrofuran (47 ml) was dropwise added a borane-dimethylsulfide 
complex (10.0 M, 6.5 ml) under ice-cooling. The mixture was stirred for 4 hr at room 
temperature. To this reaction mixture was carefully added dropwise IN hydrochloric 
add (6.5 m^ under ice-coolir^, and the mixture was stirred for 30 min at room 
temperature. The reaction mixture was neutralized with saturated aqueous sodi 
hydn^encarbonate solution, and the resulting product was extracted three times with 
ethyl acetate. The oii^nic layers were combined, wadied with saturated brine and 
dried over magnesium sulfate. The solvent was evaporated and the residue was 
purified by silica gd column chromatogr^hy (hexane/ethyl acetate = 5/ 1) to give the 
objective compound (490.4 m^ as a pale-yellow soHd. 

'H-NMRlCDOa) : 2.27(3H, s), 3.83(3H, s), 4.28(2H, s), 6.42(1H, d, J=8Hz), 7.01(1H, dd, J-8 and 
2Hz), 7. 13(1H, d, J=8Hz), 7.24(1H, s), 7.30(1H, d, J=8HzJ, 7.44(1H, d, J=2Hz). 8.29(1H, s) 
Mass(ESI) : m/e 348 (M+H)" 
Preparation Example 16^ 

3-(2,4-Dichlorobenzy])-2-methylindolizine-6K:arbox^^ acid 

In the same manner as in Preparation Example 4-7, the objective compoimd (487 
m^ was obtained as a yellow powder fix>m methyl 3-(2,4-dichlorobenzyl)-2- 
methylindolizine-6-carba?c7late (460 mg). 

^H-NMRpMSO-de) : 2.24(3H, s), 4.38(2H, s), 6.46(1H, s), 6.58(1H, d, J-SHz), 7.03{1H, d, J=8H2), 
7.27(1H, dd, J=8 and 3Hz), 7.40(1H, d, J=8H2^, 7.67(1H, d, J=3Hz), &33(1H, s) 
Preparation Bsample 17-1 

Ethyl 3-(2,4-dichlorobenzyl)-2-ethyi-7-methyl-3H-in}ida2o[4,^^^ 

In the same manner as in Preparation Example 14-2, the objective compound (210 
m^ was obtained fix)m ethyl 2-ethyl-7-methyl-3H-imidazo[4,5-b]pyridine-5-cariDax^^ 
(300 mg). 

^H-NMR(CDCy : L36(3H, t, J=7H2), 1.42(3H, t, J=7Hz), 2.73(3H, s), 2.79(2H, q, J-7Hz), 
4.45(2H, q, J=7Hz}, 5.61(2H, s), 6.55{1H, d, J=8Hz), 7.07(1H, dd, J-8, IHz), 7.45(1H, d, J-lHz), 
7.95(lH,s) 

Mass(ESI) : m/e 394(M+1) 
mp:143-144'C 
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Preparation Example 17-2 

3-(2,4-Didilorobeiwl)-2-ethyl-7-meth5d-^ 

In the same manner as in Preparation Example 4-7, the otgective compound (181 
m^ was obtained &om ethyl 3-(2,4Hiic±Jon)ben2yl)-2-ethyl-7-methyl~3H-inn 
blpyridine-S-carboj^late (200 m^. 

^H-NMRCCDQa) : L40(3H, t, J=7Hz), 2,76(3H, s), 2.87(2H, q, J=7Hz), 5.53(2H, s), 6.49(1H, d, 
J=8Hz), 7.11(1H, br d, J=8Hz^, 7.49(1H, br s), 8.05(1H, s) 
Mass(ESI) : m/e 362(M-1) 
mp:214-216*C 
Preparation Example 18-1 

Ethyl 2-ethyl-7-methyl-3-(4-phenylben2yl)-3H-imidazo[4,5-b]p!^ 

In the same manner as in Preparation Example 14-2, the objective compound (294 
m^ was obtained fix5m ethyl 2-ethyl-7-methyl-3H-imidazo[4,5~b]pyridine-5-<:ar^ 
(292 mg). 

*H-NMR(CDC3^ : 1.36{3H, t, J-7H^, 1.45(3H, t, J=7H2), 2.73(3H, s), 2.78(2H, q, J«7Hz), 4.4S(2H, 
q, J-7Hz), 5.61(2H, s), 7.19-7.29(2H, m), 7.30-7,45(3H, m), 7.49-7.57(4H, m), 7-95(lH, s) 
Mass(ESI) : m/e 400(M+1) 
mp:153-154t: 
Preparation Example 18-2 

2-Ethyl-7-methyi-3-(4-phenylben2yl)-3H-imidazo[4,5-b]pyridm 

In the same manner as in Preparation Example 4-7, the objective compound (249 
m^ was obtained fix)m ethyl 2-ethyl-7-methyl-3-(4-phenylbenzyl)-3H-imidazD[4,&- 
b]pyridine-5~carboxylate (287 m^. 

^H'NMR(DMSO-d^ : 1.28(3H, t, J-7Hz), 2.63(3H, s), 2.90(2H, q, J-7H2), 5.61(2H, s), 7J24{2H, d, 
J=8Hz), 7.30~7.48(3H, m), 7^59-7.68(4H, m), 7.78(1H, ^ 
Mass(ESI) : m/e 370(M-1) 
mp 171-174t: 
Preparation Example 19-1 

Methyl 3-(4-bromo-2H±dorobaizoyl)-2-methylbenzo[b]t^ 

In the same manner as in Preparation Example 1-1, the objective compound (297 
m^ was obtained as pale-gneen crystals finom methyl 2-metliylben2o[b]~thiophene-5- 
carbojsyiate (191 m^. 

^H-NMR(CDCl3) : 2.43(3H, s), 3.92{3H, s), 7,38(1H, d, J=8Hz), 7.56(1H, d, J=8Hz), 7.65(1H, s), 
7,80(1H, d, J=«Hz), 8.00(1H, d, J=8H2j, 8.49(1H, s) 
Preparation Example 19-2 

Methyl 3-{4-bn)mo-2-dilon)benzy])-2-methylbenzo[b]thbi±iene-5K^ 
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In the same manner as in Preparation Eixample 1-2, the objective compoimd (271 
was obtained as white crystals fix)m methyl 3-(4-bn)mo-2-chlorobenzqyl)-2- 
methylbenzo[b]thiophene-5-carboxy^late (280 m^. 

^H-NMR(CDCy : 2.47(3H, s), 3.90(3H, s), 4.20(2H, s), 6.55(1H, d, J=8Hz), 7.14(1H, dd, J=2, 8Hz), 
7.58(1H, d, J=3Hz), 7.83{1H, d, J=8Hz), 7.93(1H, d, J=8Hz), 8.13(1H, s) 
Preparatioii Example 19-3 

3-(4-Bromo-2-c±doroben2yl)-2-methylben2X)[b]thiophm add 

In the same manner as in Preparation Example 4-7, the objective compound (237 
mg) was obtained as white crystals ftom methyl 3-(4-bromo-2-chlorobenzyi)-2- 
methylben2o[b]thiophene-5-carboxylate (255 m^. 

^H-NMRpMSO-de) : 2.52(3H, s), 4.22(2H, s), 6.72{1H, d, J=8Hz), 7.39(1H, dd, J=2, 8Hz), 
7.77(1H, s), 7.82(1H, d, J=8Hz), 8.01(1H, s), 8.03(1H, d, J=8Hz) 
Preparation Ekasnple 2Q-1 

Methyl 3-(2,4-didiloro-5-fluoroben2X3y]9"2-mefhylber^ 

In the same manner as in Preparation Example 16-2, the objective compound (341 
m^ was obtained as pale-gneen crystals bom meth}^ 2-methylbenzo[b]-thiophene-5- 
carbcBsylmethylate (200 ing). 

^H-NMR(CDCy : 2.47(3H, a92(3H, s), 7^2{1H, d, J=8H2), 7.56(1H. d, J=4H2i, 7.82{1H, d, 
J-8Hz), 8.03(1H, d, J'=8Hz), 8.51(1H, ^ 
Preparation Example 20-2 

Mrthyl 3-(2,4-dichlon>-5-fluoroben2yl)-2-methylben^[b]thi^ 

In the same manner as in Preparation Example 1-2, the objective compound (307 
mg| was obtained as white crystals from methyl 3-(2 ,4-dichloro-5-fluorobeixaoyi)-2- 
methylbenzo[b]thiophaie-5-carboxylate (318 m^. 

^H-NMR(CDa3) : 2.4S(3H, s), 3.91(3H, s), 4.19(2H, s), 6.43(1H, d, J=8Hz), 7.50(1H, dd, J-2, 7Hz), 
7.84(1H, d, J=8Hz), 7.96(1H, dd, J=2, 8Hz), 8.10(1H, s) 
Preparation Example 2Q-3 

3-(2,4-Dichloro-5-iluon)benzyl)-2-methylbenzo[b]thiophene-5-carto 

In the same manner as in Preparation Example 4-7, the objective compound (241 
m^ was obtained as white crystals from methyl 3-(2 ,4-dichloro-5-fluorobenzyl)-2- 
methylben2o[b]thiophene-5-carbQ5grlate (290 m^. 

^H-NMRpMSO-cy : 2-52(3H, s), 4.27(2H, s), 6.78(1H, d, J=9Hz), 7.84(1H, d, J=8H2), 7.89{1H, d, 
J=7Hz), 8.03(1H, d, J=7Hz), 8.04(1H, s) 
Preparation Example 21-1 

Methyl 3-((3-chlon)berizo[b]tMophai-2-yl)carbonyl)-2-m^ 
carboxylate 
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In the same manner as in Preparation Example 16-2, the objective compoxond (389 
was obtained as pale-yellow crystals Srom methyl 2-methylbenzo-[b]thiophene-5- 
carboxylate (200 m^. 

^H-NMR(CDaa) : 2.56(3H, s), 3.87(3H, s), 7.48-7.63(2H, m), 7.82-8.05(4H, m), 8.37(1H, s) 
Preparation Example 21-2 

Methyl 3-((3-chlorabenzo[b]thiophen-2-yl)hydro^g^ 
5-carboxylate 

In the same manner as in the following Pnepamtion Example 35-5, the objective 
compound (297 was obtained as white crystals fipom methyl 3-((3-chlorobenzo- 
[b]thiophen-2-yl)carbon3d)-2-methylben2»[b]thiophme-Scait)o^^ (380 mg), 
'H-NMR(CDCl3) : 2.70(3H, s), 3.91(3H, s), 6.72(1H, s), 7.32-7.43(2H, m), 7.72-7.77(3H, m), 
7.90(1H, d, J=«Hz), 8.84(1H, ^ 
Preparation Example 21-3 

Methyl 3-((3-chlorT)ben2o[b]thiophen-2-yl)methyl)-2-mefhylt^^ 
cartxcqj^te 

In the same maimer as in the following Preparation Example 35-6, the objective 
rampound (266 m^ was obtained as white crystals ftom methyl 3-((3-chlorobenzo- 
[b]thiophen-2-yl)l5^dn30Qmiethyl)-2-iiiethy (280 m^. 

*H-NMR(CDCy : 2.61(3H, s), 3.92(3H, s), 2.47(2H, s), 7.30(1H, d, J=8Hz), 7.41(1H, t, J=8H2), 
7.60(1H, d, J-7HZ), 7.78-7.82(2H, m), 7.94(1H, dd, J=2, 8Hz), 8.41(1H, s) 
Fteparation Example 21-4 

3-((3-CWoxiobenzx3[b]thiophen-2-yl)methyl)-2~methylbenzo^^ 

In the same manner as in Preparation Ei^ample 4-7, the objective compound (243 
m^ was obtained as white crystals fix)m methyl 3-((3-c±LloiT>benzo[b]thiophen-2- 
yl)methyl)-2-methylbaizo[b]tMophene-5-carbQ?cylate (250 m^. 

*H-NPvlRpMSO-de) : 2.64(3H, s), 4.57(2H, s), 7.39(1H, t, J=8Hz), 7.49(1H, t, J=8Hz), 7.76(1H, d, 
J=7Hz), 7.84(1H, d, J=7Hz), 7.87(1H, d, J=7Hz), 8.02(1H, d, J=8Hz), 8.30(1H, s) 
Preparation Example 22-1 

Methyl 3-(l-bromoTiaphthalen-2-yl)carbonyl-2-methylberizo[b]tMophene-5-^ 

In the same manner as in Preparation Example 16-2, the objective compound (358 
mg) was obtained as pale-green crystals fix>m methyl 2-'methylben2X)-[b]thiophene-5- 
carbojgdate (200 mg). 

^H-NMR(CIX33) : 2.30(3H, s), a83(3H, s), 7.48{1H, d, J=SHz), 7.62-7.72(2H, m), 7.80(1H, d, 
J^H^, 7.90-8.03(3H, m), 8.38(1H, d, J=8H^, 8.73(1H, ^ 
npeparation Elxample ^2 

Methyl 3-(l-bn3moriaphthalen-2-yl)meth3d-2-methylberizo[b]tWopherie-5-ca^ 
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In the same manner as in Preparation Example 1-2, the objective compound (331 
mg( was obtained as white crystals from methyl 3-(l-bromonaphtho-2-yl)-2- 
methylben23o[b]thiophene-5-carboxylate (342 m^. 

^H-NMR(CDa3) : 2.49(3H, s), 3.85(3H, s), 4.52(2H, s), 6.84(1H, d, J=8H2), 7.48(1H, t, J=8Hz), 
7.55-7,63(2H, m), 7.74(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.93(1H, d, J-8Hz), 8.23(1H, s), 
8.39(lH,d,J-8H2) 
Prepamtion Emmple 22-3 

3~(l-bromonaphthalen-2-yl)methyl-2-methylben2o[b]thiophene-5H^^ 

In the same manner as in Pneparation Example 4-7, the objective conpound (284 
was obtained as white crystals Scorn methyl 3-(l-hromonaphthalen-2-yl)methj4-2- 

methylbmzo[b]thiophene-5-carba?^late (315 m^. 

^H-NMRpMSO-dc) : 2.57(3H, s), 4.53(2H, s), 6.94(1H, d, J^^Hs^, 7.57(1H, t, J=7Hz), 7.70(1H, t, 
J=7Hz), 7.78(1H, d, J=«Hz), 7.83(1H, d, J=8Hz), 7.90(1H, d, J=8Hz), 8.03(1H, d, J=«Hz), &08(1H, 
s),8.30{lH,d,J-8HzJ 
Preparation EKampfe 23-1 

4,5-Dihromo-2-niethyl-l-(2-(trimethyls%l)ethoE^^ 

4,5-I)ibromo-2-methylirnidazol (4.91 ^ was dissolved in N,N-ciimethyl-farrnaixx[de 
(50 ml) and 60% sodiimi hydride (901 m^ was gradually added imder ice-cooling. The 
mixture was stirred for 1 hr at nxDm temperature, and 2-(trimethylsilyi)eflioxymethyi 
chloride (3.75 g) was gradually added dropwise under ice-cooling and the mixture was 
stirred at room temperature ovemi^t The solvent was evaporated under reduced 
pressure and ethyl acetate was added to the residue. The residue was washed with a 
saturated aqueous sodium hydrc^encarbonate solution, and then with brine, TTie 
organic layer w^ dried over anhydrous magnesium sulfete and evaporated under 
reduced pressure to remove the solvent The residue was purified by silica gel column 
chromatography (hexane/ethyi acetate = 3/ 1) to give the objective compoiind (7.6 ^ as 
a colorless oiL 

^H-NMRfCDQa) : 0.00(9H, s), 0.92(2H, t, J=8Hz), 2.47(3H, s), 3.55(2H, t, J=8Hz), 5.24(2H, s) 
Preparation Example 23-2 

4-Bromo-2-methyl-l~(2'(trimethylsifyl)ethoxymethyl)imidazol-5-carto 

4,5-I>ibromo-2-methyl-l-(2-(trimethylsilyl)etho59ra (29.2 ^ was 

dissolved in tetrahydrofiirane (250 ml) and a 1.63N n-butyl lithium/hexane solution 
(58.1ml)wasdropvriseaddedcver20minat-55'Cto-60*^ The mixture was stirred 
at-60'CfQr30n±iandN,NKlimefl5rlfo was dropwise added at -55t: to 

-eo'C, and the mixture was stinied at nxm temperature for 1 hr. Saturated brine was 
added and the mixture was extracted with ethyl acetate. The oiganic layer was dried 
over anhydrous sodium sulfate and the solvent was evaporated under re^ 
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pressure. The residue was purified by silica gel column chromatography (hexane/ethyl 
acetate=3 / 1) to give the objective compound (18.5 ^ as a pale-yellow oil. 
^H-NMR(CDCl3) : 0.00(9H, s), 0.91(2H, t, J=8Hz), 2.52(3H, s), a58(2H, % J=8Hz), 5.70(2H, s), 
9.71(lH,s) 

PrepaxBtion Example 23-3 

Ethyl 2-methyl-l-(2-(trimethylsilyl)ethoxymefe^ 
carbogrlate 

2. 68 M Sodium ethylate was dissolved in ethanol (50 ml) and a solution (25 ml) of 
ethyl thic^colate in ethanol was added. Thereto was added a solution (150 ml) of 4- 
bn)mo-2-methyl-l-(2~(trimethylsilyl)ethoxymethyl)imic^^ (3.16 ^ in 

ethanol and the niiixture was stimed at 80*t; for 2 hr. The solvent was evaporated 
under reduced pressure and water was added. The mixture was extracted twice with 
ethyl acetate. The oi^anic layer was washed with brine and dried over anhydrous 
magnesium sulfate, and the solvent was ev^x>rated under reduced pressure. Ihe 
residue was obtained t>y silica gd column chromatogr^hy (hexane/ethyl aoetate=9/l). 
Hexane was added to the purified product and crystals were collected by filtration to 
give the objective compound (765 m^ as pale-brown crystals. 

^H-NMR{CDCl3) : 0.00(9H, s), 0,94(2H, t, 8Hz), 1.43(3H, t, 8H^, 2.15(3H, s), 3.56(2H, t, 8Hz), 
4.40(2H, q, 8H^, 5.42(2H, s), 7.64(1H, s) 
Preparation Example 23-4 

Ethyl 2-methylthieno[2,3-<i]imidazol-5H^ba5^1ate 

Ethyl 2-meth3d- l~(2-(trimethylsil^l)etho5^eth3ii)- lH-thieno[2,3-dlimidazol-5- 
carboxylate (745 was dissolved in ethanol (10ml) and 6N hydrochloric add (10 ml) 
was added, which was followed by reflux under heating for 1 hr. A saturated aqueous 
sodium hydrogencarbonate solution was added under ice-cooling until the solution 
became weak alkaline, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with a saturated aqueous sodium hydrogencarbonate solution and 
brine, and dried over anhydrous sodiixm sulfate. The solvent was evaporated under 
reduced pressure to give the objective compound (370 mg ) as white crystals. 
^H-NMR(CDCl3) : 1,39(3H, t, 7Hz), 2.56(3H, s), 4.36(2H, q, 7Hz), 7.62(1H, s) 
Preparation Example 23-5 

Ethyl l-(2,4-diditoroben2y^-2-methyl-lH-thieno[2,3-d]iniidazol-5^^ and ethyl 
3-(2,4-dicihloroben2yl)-2-methyi-3H-thieno[2,3-d]imi^ 

In the same manner as in Preparation Example 14-2, ethyl l-(2,4-dichlorobenzyi)- 
2-metii3d-lH-tMeno[23-dliniidazol-5-cart>a5cy]ate (340 mg) and ethyl 3-(2,4- 
dichloroben2yl)-2-methyl-3H-thieno[2,3Ki]imidazol-5KB^^ (168 mg) were 
obtained both as white crystals fipom ethyl 2-metiiylthieno[2,3]iinidazol-5KBibcs5Qrlate 
(350 m^. The stmctures of the both were determined by NOE. 
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Ethyl l-(2,4Kiic±itorobenzyi)-2-meth^^ 

^H-NMR(CDCy : 1.36(3H, t, THz), 2.54(3H, s), 4.32(2H, 8H^, 5.29(2H, s), 6.62(1H, d, 7. 17(1H, 

dd, 2, 8Hz), 7.38(1H, s), 7.47(1H, d, 2Hz) 

Ethyl 3-(2,4Hjic±lorobenzyl)-2-methyl-3H^^ 

*H-NMR(CDCy : 1.36(3H, t, 8H2), 2.60{3H, ^, 4.32(2H, q, 8H^, 5.23(2H, s), 6.97(1H, d, 8H^, 7.29(1H, 
dd, 2, 8Hz), 7.47(1H, d, 2H2^, Z80(1H, d, 2Hz) 
Preparation Example 23-6 

l-(2,4-Dichloroben2y:Q-2-methyl-lH-thieno[2^^^ add 

In the same manner as in Preparation Example 4-7, the objective compound (151 
mg) was obtained as white aystals firom ethyl l-(2,4-dichlorobm2jrfl-2-meth5d-lH- 
thieno[2,3-d]imidazol-5M:aibox7late (170 mg) was obtained. 

^H-NMRpMSO-dJ : 2.48{3H, s), 5.48(2H, s), 6,97(1H, d, 8Hz), 7.44(1H, dd, 2, 8Hz), 7.50(1H, s), 

7.73(lH,d,2Hz} 

Preparation Example 23-7 

3-(2,4-Dichlorobenzyl)-2-methyi-3H-thieno[23-d]imidazol-& add 

In the same manner as in Preparation E?2ample 4-7, the objective compound (1 12 
m^ was obtained as white crystals fixan dixyl 3-(2,4-diditonDbenzy])-2-metiij4-3H- 
thieno[2,3-d]imidazol-5-carboxyiate (130 mg). 

^H-NMRpMSO-d^ : 2.57(3H, s), 5.40(2H, s), 7.50(1H, d, 8Hz), 7.56(1H, dd, 2, 8Hz), 7,65(1H, s), 
7.77(1H, d, 2Hz) 
"Preparation Example 24-1 
Ethyl 6-amino-5-nitronicotinate 

In the same manner as in Preparation Example 4«5, the objective compound (9.2 ^ 
was obtained as yellow crystals &om 6-amino5-nitnonicotinic add (18.2 ^. 
^H-NMR(CDCl3) : 1,41(3H, t, J-7Hz), 4.40(2H, q, J=7Hz), a95(lH, d, J=2Hz), 9.01(1H, s), 
MASS(ESI) : m/z210(M-l) 
Preparation Example 24-2 
Ethyl 5,6-diaminonicotinate 

To a suspension of ethyl 6-amino~5-nitro-5-mcotinate (500 m^ and ammonium 
chloride (50 m^ in water (0.5 ml) and ethanol (4,5 ml) was added reduced iron (496 mgj 
at 50°C and the mixture was refluxed under heating. Three hours later, reduced iron 
(200mg) vvas added and the mixture was refliixed under h^^ The reaction 

mixture was cooled, filtered throu^ Celite and washed with chlorofornL The filtrate 
was washed with water and the organic layer was dried over anhydrous magnesium 
sulfete, filtrated and concentrated The readue was aystalli23ed fixan isopropyl ether to 
give the objective compound (307 m^ as red-brown crystals. 

'H-NMR(CDC3g) : 1,38(3H, t, J=7Hz), 3.30(2H, br ^, 4.32(2H, q, J«7Hz), 4.70(2H, br s), 7.49(1H, 
d, J=lHzJ, 8.37(1H, d, J=lHz) 
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MASS(ES]) : m/z 182(M+1) 
Preparation Example 24-3 

Ethyl 6-amino-5-(l-aza-2-(2,4KJicWoix)pheny^^ 

A mixture of ethyl 5,6-dianiinonicx)tinate (3, 17^, benzaldehyde (4 ^ and molecular 
aeves4A (15g)intetrahydrofurane(60ml)w^ The 
reaction mixture ^vas filtrated and the residue was cxmcentrated and crystallized fix>m 
ethyl acetate to give the objective compound {2.89 ^ as yellow crystals. 
^H-NMR(CDCl3) : 1.38(3H, t, J=7H2^, a30(2H, br s), 4.32(2H, q, J^THz), 4.70(2H, br s), 7.49(1H, 
d, J=lHz), 8.37(1H, d, J=lHz) 
MASS(ES1) : m/z 182(M+1) 
Preparation EtKample 24-4 

Ethyl 6-amino-5-(2,4-didiloroberizylamino)nicot3nate 

To a suspension of ethyl 6-aniino-5-(l-aza-2-(2,4Klidilon5phenyl)vinyl)nicotinate 
(2,88 g) in ethanol (30 ml) was added sodium borohydride (644 mg) at loom 
temperature, and the mixture was stirred. Three hours later, water was added to the 
reaction mixture and the mixture was extracted with chloroform. The organic layer was 
washed with water, dried over anhydrous magnesium sulfate and filtrated. The filtrate 
was concentrated and the residue was crystallized fix)m ethyl acetate to give the 
objective compound (1.68 g) asydlow crystals. The mother Kquor was concentrated 
and crystallized fix)m isopropyl ether to give the objective compound (594 as yellow 
crystals. 

^H-NMRlCDOa) : 1,37(3H, t, J=7Hz), 3.49(1H, br t, J=6Hz), 4.32(2H, q, J=7Hz), 4.40(2H, d, 
J-6Hz), 4.69(2H, br s), 7.22(1H, d, J=8Hz), 7.31(1H, d, J=SHz), 7.39(1H, br s), 7.45(1H, d, J-lHz), 
8.35(lH,d,J=lHz) 
MASS(ES]) : m/z340(M+l) 
Preparation EKample 24-5 

Ethyl l-(2,4-dicWoroberi2yl)-2-methyl-lH-imida2o[4,5-b]pyi^^ 

A suspension of ethjd 6-arnino5-(2,4-dichloroben2ylamino)nicotinate (300 m^ and 
acetic add (132 mg) in polyphosphoric add (6 g) was heated to 100*C. Two hours later, 
the reaction rnixture was cooled and ice (5 g) was added. The mixture was neutralized 
with a saturated aqueous sodium hydrogencarbonate and extracted with 
dichloromethane. The organic l^Ter was washed with water, dried over anhydrous 
sulfete and filtrated. The filtrate was concentrated and the residue -was crystallized fix>m 
isopropyl ether to give the objective compomd (288 m^ as pale-brown crystals. 
^H-NMR(CDCl3) : 1.40(3H, t, J=7Hz), 2.64(3H, s), 4.41(2H, q, J=7Hz), 5.41(2H, s), 6.39{1H, d, 
J=«Hz), 7.11(1H, dd, J=8, 2Hz), 7,50(lH,s), 8.12(1H, br s), 9-20(lH, d, J=2Hz) 
MASS(ESI) : m/z 364(M+1) 
Preparation Example 24-6 

69 



1- (2,4-Dichloroben2yl)-2-meth3^^ 

In the same manner as in Preparation Example 4-7, the otgective cx>mpound (309 
mg) was obtained as pale-brown caystals ftom ettryi l-(2,4-dichlQroben2yl)-2-meth3d- 
lH-imidazo[4,5-b]Ryridine-6-carbQ3Q?iate (337 m^. 

^H-NMRpMSO-dc) : 2.57(3H, 5.68(2H, s), 6.68(1H, d, J=8Hz), 7,34(1H, dd, J=8, 2Hz), 
7.74(lH,d, J-2HZ), 8.35(1H, d, J=2Hz), 8.91(1H, s) 
MASS(ESI) : m/z334(M-l) 
Preparatioa EHample 25-1 
Ethyl-2H±loro-3-pyridyl carbamate 

To a mixture of 3-amino-2-chloropyridine (10 g) in a IN aqueous sodium hydroxide 
solution (156 ml) and 1,4-dioxane (100 ml) was drppwise added ethji chlorocarbonate 
(9ml)at 10-20*'Cunderice-cxx)ling. The mixture was stirred at room temperature for 
lOminutea Two hours Mer, eth3d cWorocarbonate (4 ml) was added. At 4, 5 and 6 
hours later, ethyl chlorocarbonate (4 ml) and an aqueous sodium hydroxide solution 
(40 ml) were added at each time. After standing the mixture overnight, water was 
added to the reaction mixture and the mixture was extracted with ethyl acetate. The 
oiganic layer was washed with water and saturated brine, and dried over anhydrous 
magnesium sulfate. The extract was concentrated and the residue was subjected to 
flash silica gel chromatography (silica gel 400 ml, eluent hexane-ethyl acetate=5-l) to 
give the objective compound (14.8 g) as a coloiless solid. 

^H-NMR(CDa3 ) : 1.34{3H, t, J=7Hz), 4.28{2H, q, J=7Hz), 7.11(1H, br s), 7.25(1H, dd, J=8, 5H^, 
&08(1H, d, J=5Hz), 8.50(1H, d, J=8H2) 
MASS(ESI) : m/z 199(M-1) 
Preparation Example 25-2 
Ethyl-2-(l-propyn-l-yl)-3-pyridyi carbamate 

To a suspension of lithium chloride (7 gj in 1,4-dioxane (135 ml) were added ethyl- 

2- chloro-3-pyridylcarbamate (13.5 ^, tributyl (l-propyn-l~yl)tin (22 ^ and 
tetrakis(triphenylphosphine)palladium(0) (1.56 ^, and the mixture was reQuxed with 
heating. Mer 1.5 hr, the reaction inixture was ax)led and water was added, w^ 
followed by extraction with ethyl acetate. The organic layer was washed with a 
saturated aqueous solution of sodium hydrogencarbonate and saturated brine, and 
dried over anhydrous magnesium sulfete. The extract was concentrated and the 
residue was subjected to flash silica gd chromatography (silica gel 400 ml, eluent 
hexane-ethyl acetate=2-l) to give the objective compound (10.9 ^ as apale-ydlow solid. 
^H-NMR(CDa3 ) : 1.36(3H, t, J=7Hz), 2.19(3H, s), 4.25(2H, q, J=7Hz), 7^0(1H, dd, J-8, 5H^, 
7.33(1H, br s), 8.20(1H, d, J-5Hz), 8.45(1H, br d, J=8Hz) 

MASS(ESI) : m/z 205(M) 
mp90-9rC 
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Preparation Etample 25-3 

2- Methyip3Trolo[3;2-b]pyridin^ 

To a solution of ethyl-2-(l-propyn- l-yl)-3-piyridyl carbamate {10,9 ^ in efhanol was 
added a21% solution (50 ml) of sodium ethylate in ethanol, and the mixture was 
refluxed under heating. Mer 15 hr, the reaction inixture was cooled and 
added, which was followed by three times of extxaction with dichloromethane. The 
Clonic layer was dried over anhydrous magnesium sulfate, and filtrated. The filtrate 
was concentrated and liie residue was crystallized from ethyl acetate to gfve the 
objective compound (6.5 ^ as pale-brown crystals. 

^H-NMR(CDq3 ) : 2,41(3H, s), 6,23(1H, s), 6.97(1H, dd, J=8, 5Hz), 7.60(1H, d, J=8HzJ, 8.19(1H, 
hrd,J=5Hz) 

MASS(ESI) : m/z 133(M+1) 
mp 193-195*C 
Preparation Example 25-4 

3- (2,4-DicWorobenzcyl)-2-methylpyrrolo[3,2-b]pyridine 

In the same manner as in Preparation Example 16-2, the objective compound (1.23 
^ was obtained as a colorless solid fix)m 2-methylpyrrolo[3,2-b]pyridine (500 m^. 
iH-NMRpMSO-dg) : 2.75(3H, s), 7.07(1H, dd, J=8, 5H2), 7.38(1H, d, J =8Hz), 7.4S(1H, d, J=8Hz), 
7.65(1H, s), 7.74(1H, d, J=8Hz), &14(1H, d, J=5Hz). 
MASS(ESI) : m/z303(M-l) 
Preparation ESxample 25-5 

3-((2,4-Dichlorophenyl)hydroxymethyl)-2-methylpynT)lo[3,2-^^ 

In the same manner as in Preparation Example 35-5 to be described later, the 
objective compound (850 m^ was obtained as a colorless solid fix)m 3-(2,4- 
dicWorobenzoyl)-2--methylpyrtx)lo[3,2-b]pyridine (1. 1 1 g). 

^H-NMRpMSO-de ) : 2.28(3H, s), 5.69(1H, d, J=5Hz), 6.30(1H, d, J=5Hz), 6.98(1H, dd, J=8, 5Hz), 
7.41-7.48(2H, m), 7.58(1H, d, J=8Hz), 8.05(1H, d, J=8Hz), 8.20(1H, d, J=5Hz) 
MASS(ESI) : m/z307(M+l) 
mp 195-197"C 
Preparatioii E^xample 25-6 

3-(2,4-Di<M)roben2y5-2-meth3dRynx)lo[3;2-b]pyridine 

In the same manner as in Preparation Example 35-6 to be described later, the 
objective compound (580 m^ was obtained as a colorless solid finom 3-((2,4- 
dicWorophenyl)hydro5Qmaethyl)-2-methylpynDlo[3,2-b]py^ (840 mg). 
^H-NMRpMSO-de) : 2.39(3H, s), 4^18(2H, s), 6,98(1H, dd, J=8, 5Hz), 7.21-7.33(2H, m), 7.62(1H, 
d, J-2Hz), 8.06(1H, br d, J=8Hz), 8.38(1H, d, J-5Hz) 
MASS(ES]) : m/z291(M+l) 
nip228-229X! 
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Preparation BKample 25-7 

Ethyl 3-(2,4KUcWoiX)ben2yl)-2-methylp!^^ 

In the same manner as in Preparation Example 14-2, the objective compound (405 
m^ was obtained as colorless crystals fiom 3-{2,4-didilorobenzyl)-2-methyipyrnDfo[3,2- 
b]pyridine (528 m^. 

«-NMR(CDC33 ) : 1.50(3H, t J=7Hz), 2.58(3H, s), 4.21(2H, s), 4.52(2H, q, J=7Hz), 6.96(1H, d, 
J=8Hz), 7.02(1H, dd, J=8, IHz), 7.19(1H, dd, J=6, 5H^, 739(1H, d, J=lHz|, 8.32(1H, d, J=8Hz), 
8-49(lH,d,J-5Hz) 
MASS(ES]) : m/z363(M+l) 
mp92-93"C 

Preparation Example 25-8 

Ethyl 3-(2,4-dicWoroben2y^-2-methylpynt)lo[3;2-b]pyri^ N-cxide 

To a solution of ethyl 3-(2,4H3ichloroben2gd)-2-mefhylpynt)lo[3;2-b]Ryric^ 
carboxyiate (400 in chloroform (6 ml) was added m-chloroperbenzoic add (462 m^ 
at nx)m temperature, and the mixture was stirred oveni^t The reaction mixture was 
subjected to flash silica gd chromatogr^hy (silica gd, 40 ml, eluted with ethjd acetate 
and then with ethyl acetate-methanol= 10- 1), and crysta]li23ed fix3m ether to give the 
objective compound (417 mg) as colorless crystals. 

^H-NMR(CDa3 ) : 1.50(3H, t, J=7Hz), 2.51(3H, s), 4.53(2H, q, J'=7H2^, 4.61(2H, s), 6.96(1H, d, 
J=8Hz), 7.01-7.11(2H, m), 7.39(1H, s), 8.00-8.09(2H, m) 
MASS(ESI) : m/z379(M+l) 
mp 126-127**C 
Preparation Etxample 25-9 

Ethyl 3-(2,4-di(±dorobenzyl)-5H:yano-2-methyipyrn3lo[3;2-b]py^ 1-carboxylate 

To a suspension of ethyl 3-(2,4-dichlorDben2yl)-2-methylpyrrolo[3,2-b]pyri 
carboxylate N-oxide (414 m^ in anhydrous triethylamine (4 ml) w^ added 
trimethylsilylcyanide (704 m^ at room temperature in a nitrogen atmosphere, and the 
mixture was refluxed with heating ovemigjit The reaction mixture was cooled and a 
saturated aqueous sodium hydrogencarbonate solution was added. The mixture was 
extracted with ethyl acetate, and washed with water and saturated brine. The organic 
layer was dried over anhydrous magnesium sulfate. After filtration, the filtrate was 
concentrated, and the residue was subjected to flash silica gel chromatography (silica 
gel, 80 ml, eluted with hexane-ethyl acetate=5-l) and oystaDized fit)m isopropyl elher to 
give the objective compound (204 mg) as colorless crystals. 

^H-NMR(CDa3 ) : 1.51(3H, t, J=7Hz), 2.62(3H, s), 4.21(2H, s), 4.55(2H, q, J=7Hz), 7.05-7.15(2H, 
m), 7.58(1H, d, J=8Hz), 8.31(1H, d, J=8Hz) 
MASS(ES1) : m/z 388(M+1) 
mp 112-113-C 
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Preparation Example 25- lO 

3-{2,4-Dichlorobenzy5-2-methylp^^ add 

A solution of ethyl 3-(2,4HiicUoroben2yl)-5<yano-2-met^^ 
carboxylate (180 mg) in acetic add (1 ml) and concentrated hydrochloric add (1 ml) ^ras 
refluxed undo: heating. The mixture was allowed to react overnight, and concentrated 
hydrodaloric add ( 1 ml) was added, whidi was followed by reflux under heating for 10 
hr. The reaction mixture was cooled and adjusted to pH 7 with a30% aqueous 
solution of sodium hydroxide. Mer stirring for 2 hr, crystals were collected ty filtration 
to give the object compoimd (135 m^ as yellow crystals. 

^H-NMRpMSOKie) : 237(3H, s), 4.19(2H, s), 7.05(1H, d, J-n8Hz), 7.23{1H, dd, J=8, IHz}, 
7.60(1H, d, J-lHz), 7.85(2H, s) 
MASS(ESI) : m/z333(M-l) 
mp235-236"C 
Preparation Bsample 26-1 

5-Bromo-3-(4-chloitH2-methoKyben2yl)-2-^ and 5- 

bromo- l-(4-dilatx)-2-metho3cybenzyi)-2-meth lH-imidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 14-2, the objective compounds of 
5-bromo-3-(4-diloix>-2-metha?cybenzy5^ (200 mg) 

and 5-bromo-l-(4K±Joro-2-metho?^benzyI)-2-methyl-lH (138 
mg) were respectively obtained as pale-yellow crystals and a pale-brown oil from 5- 
bromo-2-methyHH-imidazo[4,5-b]pyridine (305 m^, 
5-Bromo-3-(4KMoix>2-metho??yben2yl)-2-methyl-3H-imid^ 

^H-NMR(CDCl3 ) : 2.69(3H, s), 3.86(3H, s), 5.41(2H, s), 6.85-6.95(3H, m), 7.45(1H, d, J=8Hz;), 
7.92{1H, d,J=8Hz) 
MASS(ESI) : m/z368(M+l) 
mp 149-150*^0 

5-Bromo- 1 -(4-chloro-2-methcK7benzyl)-2~methyl- lH-imidazD[4,5-b]pyridine: 
^H-NMR(CDa3 ) : 2.67(3H, s), 3.81(3H, s), 5.25(2H, s), 6.68(1H, d, J=8Hz), 6.84-6.91(2H, m), 
7,26(1H, d, J=8H^, 7.38(1H, d, J=8Hz) 
MASS(ESI) : m/z368(M+l) 
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Preparation Eteunple 26-2 

Me1±Lyl3-(4-chloro-2-me1hoxybemyl)-2-methyl^^ 
carboxylate 

To a solution of 5-bromo-3-{4-cWoro-2-metiioxyben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (200 in anhydrous methanol (1.8 mi) and an 
anhydrous N,N-dimethylfonnamide (2 ml) were added anhydrous triethylamine 
(129 mg), palladium acetate (35 and l,3-bis(diphenylphosiphino)propane (72 
m^ and the mixture was placed in an autoclave. After replacing with carbon 
monoxide 4 times, the mixture was stirred at SS^'C and 10 atm. After 18 hr, the 
reaction mixture was cooled and water was added. The mixture was extracted 
with ethyl acetate. The organic layer was washed with water (three times) and 
saturated brine, then dried over anhydrous magnesium sulfate. The residue was 
subjected to flash silica gel chromatography (silica gel, 40 ml, eluent: 
dichloromethane-methanol = 50-1) and crystallized from ethanol to give the 
objective compound (148 mg) as pale-yellow crystals. 
^H-NMR(CDCl3 ) : 2.70(3H, s), 3.86(3H, s), 4.00(3H, s), 5.53(2H, s), 6.81-6.90(2H, m), 
6.98(1H, br d, J=8Hz), 8.10(1H, d, J=8Hz), 8.17(1H, d, J-8Hz) 
MASS(ESI) : m/z 346(M+1), mp 166-168'*C 
Preparation Eixample 26-3 

3-(4-Chloro-2-methoxybenzyl)-2-methyl-3H-imidazo[4,5~b]pyridine-5-carbo5^ 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (105 m^ was obtained as colorless crystal from methyl 3-(4-chloro-2- 
methosyberizyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo>yla^^ (144 m^ . 

^H-NMR(DMS0-d6) : 2.52(3H, s), 3.90(3H, s), 5.44(2H, s), 6.62(1H, d, J-8Hz), 6.89(1H, dd, 
J=8, IHz), 7.15(1H, d, J=lHz), 7.98(1H, d, J=8Hz), 8.09(1H, d, J^Hz) 
MASS(ESI) : m/z 330{M-1) 
mp 243-246"C 
Preparation Example 27-1 

5-Bromo-3-(4-chloro-2-methylberi2yl)-2-methyl-3H-iniidazo[4,5-b]p3aidine and 5- 
bromo- l-(4-cWoro-2-methylbenzyl)-2 -methyl- lH-irnida2»[4,5-b]pyridine 

In the same manner as in Preparation Example 14-2, a mixture (399 mg) of 
5-bromo-3-(4-chloro-2-methylbenzyl)-2-methyl-3H-ixnidazo[4,5-b]pyridine and 5- 
bromo-l-(4-chloro-2~methylbenzyl)-2 -methyl- lH-imidazo[4,5-b]pyridine was 
obtained as a pale-brown solid from 5-bromo-2-methyl"lH-imidazo[4,5-b]pyridine 
(305 mg). The isomers were used in the next reaction without separation. 
Preparation Example 27*2 

Methyl 3-(4-chloro-2-methylben2yl)-2-methyl-3H-imidazol4,5-b]pyridine-5- 
carboxylate and methyl l-(4-chloro-2-methylbenzjrl)-2-methyl-lH-imidazo[4,5- 
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b]pyiidine-5-carboxj^late 

In the same manner as in Preparation Example 26-2, methyl 3-{4-chloro- 

2- methylbenzyl)-2-methyl-3H-irnidazo[4,5-b]p3rridine-5-c^ (148 mg) was 
obtained as colorless crystals and methyl l-(4-chloro-2-methylbenzyl)-2-methyl- 
lH-imidazo[4,5-b]pyridine-5-carboxylate (87 mg) as a brown powder from a 
mixture (390 mg) of 5-bromo-3-(4-chloro-2-methylbenzyl)-2-methyl-3H- 
imidazol4,5-b]pyridine and 5-bromo-l-(4-chloro-2-methylbenzyl)-2-methyHH- 
imidazo[4,5-b]pyridine. 

Methyl 3-{4-chloro-2-methylben2yl)-2-methyl-3H-imidazo[4,5-b]pyrid^^ 
carboxylate : 

^H-NMR(CDCl3 ) : 2,41(3H, s), 2.56(3H, s), 4.00(3H, s), 5.53(2H, s), 6.44(1H, d, J=8Hz), 
7.03(1H, br d, J=8Hz), 7.22{1H, br s), 8.12(1H, d, J=8Hz), 8.19(1H, d, J=8Hz) 
MASS(ESI) : m/z330(M+l) 
mp 175-176"C 

Methyl l-(4-chloro-2-methylben2yl)-2-methyl- lH-imida2o[4,5-b]pyridine-5- 
carboxylate : 

^H-NMR(CDCl3 ) : 2.38(3H, s), 2.65{3H, s), 4.01(3H, s), 5.30(2H, s), 6.48(1H, d, J=8Hz), 
7.05(1H, br d, J=8Hz), 7.26(1H, br s), 7.48(1H, d, J=8Hz), 8.06(1H, d, J=8Hz) 
MASS(ESI) : m/z 330(M+1) 
Preparation E«icample 27-3 

3- (4-Chloro-2-methylbenzyl)-2-methyl-3H-iniida2o[4,5-b]pyridine-5- 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (144 m^ was obtained as colorless crystals from methyl 3-(4-chloro-2- 
methylberizyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxyl^^ (163 mg). 
^H-NMRpMSO-de) : 2.52(3H, s), 2.45(3H, s), 2.49(3H, s), 5.51(2H, s), 6.31(1H, d, J=8Hz), 
7.10(1H, br d, J=8Hz), 7.37{1H, br s), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
MASS{ESI) : m/z314(M-l) 
mp 219-212*^C 
Preparation Example 28-1 

5-Bromo-3-(2-cMoro-4-phenylbenzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine and 5- 
bromo- l-(2-chloro~4-phenylbenzyl)-2 -methyl- lH-imidazo[4,5-blpyridine 

In the same manner as in Preparation Example 14-2, 5-bromo-3-(2- 
chloro-4-phenylbenzyl)-2-methyl-3H-irnidazo[4,5-b]p3nidine (883 mg) was 
obtained as colorless crystals and 5-bromo-l-(2-chloro-4-phenylbenzyl)-2- 
methyl-lH-imidazo[4,5-b]pyridine (681 mg) as pale-yellow crystals from 5-bromo- 
2-methyHH-imidazo[4,5-b]pyridine (800 mg). 

5-Bromo-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H-iinidazoI4,5-b]p3nidine: 
*H-NMR(CDCl3 ) : 2.52(3H, s), 5.59(2H, s), 6.64(1H, br d, J=8Hz), 7.30-7.47{5H, m), 7.49- 
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7.54(2H, m), 7.66(1H, br s), 7.85(1H, d, J=8Hz) 
MASS(ESI) : m/z 414(M+l),mp ISO-ISS-C 

5-Bromo- l-(2-chloro-4-phenylben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine: 
^H-NMR(CDCl3 ) : 2.67(3H. s), 5.44(2H, s), 6.57(1H, d, J=8Hz), 7.24-7.55(8H, m), 7.69(1H, 
s) 

MASS(ESI) : m/z 414(M+1) 
mp 181-185'C 
Preparation Example 28-2 

Methyl 3-(2-cWoro-4-phenylben2yl)-2-methyl-3H-iimdazol4,5-blpyridine-5- 
carbcBcylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (504 mg) was obtained as pale yellow crystals from 5-bromo-3-(2- 
chloro-4-phenylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (822 mg). 

^H-NMR(CDCl3) : 2.60(3H, s), 4.00(3H, s), 5.73(2H, s), 6.71(1H, d, J=8Hz), 7.30-7.54(6H, 
m), 7.67(1H, br s), 8.10(1H, d, J=8Hz), 8.18(1H, d, J=8Hz) 
MASS(ESI) : m/z392(M+l) 
mp 200-201°C 
Preparation E^Eample 28-3 

3-(2-Chloro-4-phenylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic 
add 

In the same manner as in Preparation Example 4-7, tiie objective 
compound (403 m^ was obtained as colorless crystals from methyl 3-(2-chloro-4- 
phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (500 ii^). 

^H-NMRpMSO-ds) : 2.55(3H, s), 5.65(2H, s), 6.60(1H, d, J=8Hz), 7.33-7.55(3H, m), 
7.65(2H, br d, J=8Hz), 7.85(1H. d, J=lHz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
MASS(ESI) : m/z 376(M-1) 
mp 238-243"C 
Preparation Example 29-1 
5-Bromo anisaldehyde 

S-Bromosalicylaldehyde (25 g, 124 mmol) was dissolved in acetone (300 ml) 
and anhydrous potassium carbonate ( 17.2 g, 124 mmol) was added. The mixture 
was heated and dimethyl sulfate (15.7 g, 124 mmol) was dropwise added over 45 
min with gentle reflux. After the dropwise addition, the mixture was refluxed for 1 
hr and cooled. Acetone was evaporated under reduced pressure. Toluene and 
water were added to the residue and the toluene layer was separated. The 
aqueous layer was extracted with toluene. The combined oi^anic layer was 
washed with water and dried over anhydrous sodium sulfate. The desiccant was 
filtered off and the filtrate was concentrated under reduced pressure to give the 
objective compound (27.3 g, quantitative) as colorless crystals. 
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Preparation EbXample 29-2 

(5-BromcH2-methoxyphenyl)acetone 

A mixture of 5-bromoanisaldehyde (19.4 g, 90 mmol), toluene (25 ml), 
nitroethane (8.1 g, 108 mmol) and butyiamine (2.0 g, 27 mmol) was vigorously 
refluxed under heating while removing water generated by the reaction with a 
Dean-Stark distilling tube. During the reflux, N-butylamine (4.5 ml) and 
nitroethane (4 ml) were added in several portions and the reaction proceeded for 6 
hr. Then, the reaction mixture was cooled and extracted with toluene and 3N 
hydrochloric acid. The organic layer was washed with saturated brine, and dried 
over anhydrous sodium sulfate. The desiccant was filtered off and the filtrate was 
concentrated under reduced pressure to give a brown oil containing 3-(2- 
nitropropen-l-yl)-4-methoxj^bromobenzene. The oil was dissolved in toluene (30 
ml) and an aqueous solution (30 ml) of iron(III) chloride hexahydrate (1.0 g) was 
added. Thereto was added iron powder (15. 1 g, 270 mmol) and the mixture was 
heated to TS^'C. While vigorously stirring the mixture, concentrated hydrochloric 
acid (37.5 ml, 450 mmol) was dropwise added over 2 hr. After the dropwise 
addition, the mixture was stirred for 1 hr at 75*^0. After cooling, the insoluble 
matter was filtered off and the filtrate was partitioned. The aqueous layer was 
extracted with toluene. The organic layers were combined, washed with 3N 
hydrochloric acid, and dried over anhydrous sodium sulfate. The desiccant was 
filtered off and the filtrate was concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: hexane/ethyl acetate = 
4/ 1) to ^ve the objective compound (6.9 g, 33 %) as a colorless oil. 
*H-PJMR(CDCa3 , 6 ppm) : 7.36(1H, dd, J-2.4 and 8.7Hz), 7.24(1H, d, J=2.4Hz), 6.75(1H, d, 
J=9.0Hz), 3.78(3H, s), 3.63(2H, s), 2.15(3H, s) 
Preparation Example 29-3 
5-Bromo-2~methylbenzo[b]furan 

(5-Bromo-2'methoxyphenyl)acetone (6.6 g, 28.6 mmol) was dissolved in 
methylene chloride (50 ml) and cooled to -70**C. Thereto was dropwise added a 1 
M solution (28.6 ml, 28.6 mmol) of boron tribromide in methylene chloride over 15 
min. After the dropwise addition, the mixture was heated to room temperature 
and stirred for 1.5 hr. Then, the reaction mixture was ice-cooled and water (50 
ml) was added. The insoluble matter was filtered off and the filtrate was 
partitioned. The aqueous layer was extracted with methylene chloride. The 
organic layers were combined, and dried over anhydrous sodium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: 
hexane/ethyl acetate =30/ 1) to give the objective compound (3.45 g , 57%) as a 
colorless liquid. 
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^H-NMR{CDCl3 , S ppm) : 7.58(1H, d, J=1^8Hz), 7.29(1H, dd, J=1.8 and 8.6Hz), 7.26(1H, d, 
J-8.3HZ), 6.31(1H, d, J=0.7Hz), 2.45(3H, s). 
Preparation Example 29-4 

5-Carboxy-2-methylben2o[blfuran 

Magnesium {2.34 g, 97 mmol) was suspended in diethyl ether and a 
solution of 5-bix)mo-2-methylbenzo[b]furan (3,4 g, 16.1 mmol) and methyl iodide 
(6.86 g, 48.3 mmol) in diethyl ether (50 ml) was dropwise added over about 50 min 
in such a manner that mild reflux could be maintained* After the dropwise 
addition, the mixture was refluxed under heating for 30 min and cooled in a dry ice 
- acetone bath. The reaction mixture was slowly added with stirring into diethyl 
ether containing pulverized dry ice. 2N Hydrochloric acid was added to the 
reaction mixture and the mixture was stirred. The partitioned organic layer was 
extracted with a 2N aqueous sodium hydroxide solution (100 ml). The aqueous 
layer was acidified with concentrated hydrochloric acid and precipitated crystals 
were dissolved in diethyl ether. The organic layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The desiccant was filtered off 
and the filtrate was concentrated under reduced pressure to give the objective 
compound (1.9 g, 67%) colorless crystals. 
^H-NMRpMS0-d6,d ppm) : 8.28(1H, d, J=1.5Hz), 8.01(1H, dd, J=l,7 and 8.5Hz), 
7.45(1H, d, J=8.6Hz), 6.46(1H, s), 2.48(3H, s) 
Preparation Example 29-5 
5-(Metho3qycarbonyl)-2-methylbenzo[b]furan 

5-Carboxy-2-methylbenzo[b]furan (1.9 g, 10.7 mmol) was suspended in 
methanol (50 ml) and concentrated sulfuric add (0. 1 ml) was added, which was 
followed by refux under heating for 14 hr. After cooling, a saturated aqueous 
sodium hydrc^encarbonate solution was added. Methanol was evaporated under 
reduced pressure, and the residue was extracted with methyl t-butyl ether. The 
organic layer was washed with saturated brine, and dried over anhydrous sodium 
sulfate. The desiccant was filtered ofi* and the filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography 
(eluent: hexane/ethyl acetate=9/ 1) to give the objective compound (1.66 g, 81 %) 
as colorless crystals. 

^H-NMR{CDCl3, 6 ppm) : 8.20(1H, d, J=1.4Hz), 7.93(1H, dd, J=1.5 and 8.5Hz), 7.42(1H, d, 
J-8.5HZ), 6.43(1H, d, J<lHz), 3.93(3H, s), 2.47(3H, d, J=0.6Hz) 
Preparation Example 29-6 

3-(2,4-Dichlorobeiizoyl)-5-(methoxycarbonyl)--2-methylbenzo[b]furan 

Aluminum chloride (2.52 g, 18.9 mmol) was suspended in methylene 
chloride (25 ml) and 2,4-dichlorobenzoyl chloride (1.98 g, 9.5 mmol) was added. 
Then, 5-'(methoxycarbonyl)-2-methylbenzo[b]furan (1.5 g, 7.9 mmol) was added 
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and the mixture was stirred at room temperature for 1.5 hr. The reaction mixture 
was poured into ice water and extracted with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium hydrogencarbonate (twice) 
and then saturated brine, and dried over anhydrous sodium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure 
to give the objective compound (2.9 g, quantitative) as colorless crystals. 
*H-NMR(CDa3, 6 ppm) : 8.28(1H, d, J=1.4Hz), 8.04(1H, dd, J=1.5 and 8.4Hz), 7.54(1H, d, 
J=1.8Hz), 7.49(1H, dd, J=0.6 and 8.3Hz), 7.43(1H, dd, J=1.9 and 7.9Hz), 7.37(1H, d, 
J=8.1Hz), 3.91(3H, s), 2.43(3H, s) 
Preparation E^rample 29-7 

3-((2,4-Dichlorophenyl)hydroxymethyl)-5-(metho3grcarbonyl)-2- 

methylbenzo[b]furan 

3-(2,4-Dichlorobenzoyl)-5-(methoxycarbonyl)-2-methylbenzo[b]furan (0.84 g, 

2.3 1 mmol) was dissolved in tetrahydrofuran (20 ml) and a solution (1.0 M, 5 ml, 5 
mmol) of a borane-tetrahydrofuran complex in tetrahydrofuran was added. The 
mixture was stirred at room temperature for 30 min and then at SO^C for 2 hr. 
The reaction mixture was concentrated under reduced pressure and a saturated 
aqueous ammonium chloride solution was added to the residue. The mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and dried over anhydrous magnesium sulfate. The desiccant was filtered 
off and the filtrate was concentrated under reduced pressure to give the objective 
compound (0.8 g) as a colorless oil. This crude product was used in the next 
reaction as it was. 

^H-NMR(CDCl3, 6 ppm) : 8.27(1H, s), 7.92(1H, dd, J=1.6 and 8.4Hz), 7.86(1H, d, J=9.2Hz), 
7.39(1H, d, J=8.9Hz), 7.36(2H, m), 6.27(1H, d, J=2.9Hz), 3.90(3H, s), 2.46(3H, s), 2.04(1H, 
brs) 

Preparation Ebzample 29-8 

3-(2,4-Dichloroben2yl)-5-(metho3Qrcarbonyl)-2-methylbenzo[b]furan 

Trifluoroacetic add (50 ml) was ice-cooled and sodium borohydride (873 mg, 
23. 1 mmol) was gradually added over 20 min under a nitrogen atmosphere at 5- 
7°C. Thereto was dropwise added a solution of 3-((2,4-dichlorophenyl)- 
hydroxymethyl)-5-(metho3Q^carbonyl)-2-methylbenzoIb]furan in methylene 
chloride over 20 min, and the mixture was stirred at room temperature for 45 min. 
After the completion of the reaction, the reaction mixture was poured into ice water 
and a 25% aqueous sodium hydroxide solution was added to make an alkali 
solution. The solution was extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure. 
The crystalline residue was purified by silica gel column chromatography to give 
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the objective compound (0.58 g, 72% in 2 steps) as colorless crystals. 

^H-NMR(CDCl3,d ppm) : 7.98(1H, d, J=1.5Hz), 7.95(1H, dd, J=1.8 and 8.7H2), 7.43(1H, 
d, J=8.2Hz), 7.42{1H, d, J=2^2Hz), 7.10(1H, dd, J=2.2 and 8.3Hz), 6.96(1H, d, J«8.3Hz), 
4.03(2H, s), 3.89(3H, s), 2.40(3H, s) 
Preparation Example 29-9 

5-Carboxy-3-(2 ,4-dichloroben2yl)-2-methylbenzo[b]furan 

A mixture of 3-(2,4-dicMorobenzoyl)-5-(methoxycarbonyl)-2-methylbenzo- 
[b]furan (0.57 g, 1.6 mmol), methanol (6 ml), tetrahydrofuran (6 ml) and a 2M 
aqueous sodium hydroxide solution (8.5 ml) was refluxed under heating for 40 min. 
The reaction mixture was concentrated under reduced pressure and water was 
added to the residue. The mixture was acidified with 3N hydrochloric acid and 
the precipitated solid was extracted with hot ethyl acetate. The organic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure 
to give the objective compound (0.54 g, quantitative) as colorless crystals. 
^H-NMR(DMSO-d6,d ppm) : 12.70(1H, brs), 7.88{1H, d, J=1.6Hz), 7.81(1H, dd, J=1.8 
and 8.7Hz), 7.62(1H, d, J-2.1Hz), 7.55(1H, d, J=8.8Hz), 7.34(1H, dd, J-2.1 and 8.3Hz), 
7.25(1H, d, J=8.3Hz), 4.09(2H, s), 2.44(3H, s). 
Preparation Eacample 30-1 
Ethyl 5-methylsalicylate 

To a solution of 5-methyl salicylic acid (9.90 g) in ethanol (100 ml) was 
added concentrated sulfuric add (1.0 g) and the mixture was refluxed under 
heating for 2 1 hr. The reaction mixture was concentrated to give an oil mainly 
containing the objective compound. 

^H-NMR(CDCl3,(y ppm) : 1.40 (3H, t, J«7.1Hz), 2.26(3H, s), 4.38(2H, quartet, J=7.1Hz), 
6.86(1H, d, J-8.5Pi2), 7.23(1H, dd, J=8.4 and 2.3Hz), 7.61(1H, d, J=1.8Hz), 10.66(1H, s) 
Preparation E^eample 30-2 

Ethyl 2-acetoxy-5-methylben2X3ate 

To this oil were added acetic acid (40 ml) and acetic anhydride (40 ml), and 
the mixture was heated at lOO'C for 20 min. After concentration, ether was 
added, and the mixture was washed with water and a saturated aqueous solution 
of sodium hydorgencarbonate, and dried over magnesium sulfate. Concentration 
of the residue gave the objective compound (9.66 g) as a yellow oil. 
^H-NMR(CDCl3 , 6 ppm) : 1.37(3H, t, J-7.2Hz), 2.33(3H, s), 2.38(3H, s), 4.33(2H, quartet, 
J=7.4Hz), 6.98(1H, d, J=8.2Hz), 7.34(1H, d, J=8.6Hz), 7.82(1H, s) 
Preparation BKample 30-3 
Ethyl 3-acetyl-5-methylsalicylate 

Aluminum chloride (8.80 g) was added to a solution of ethyl 2-acet035y-5- 
methylbenzoate (8.50 ^ in 1,2-dichloroethane (25 ml), and the mixture was stirred 
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at room temperature for 30 min. Ice was added to the reaction mixture and the 
mixture was extracted with ethyl acetate. Hie extract was washed with water, 
dried over magnesium sulfate and concentrated. The residue was purified by 
silica gel column chromatography to give the objective compound (2.28 g) as a 
white solid. 

^H-NMR(CDCl3 , 6 ppm) : 1.43(3H, t, J=7.2Hz), 2.32(3H, s), 2.69(3H, s), 3.92(2H, quartet, 
J=7.2Hz), 7.79(1H, s), 7.86(1H, d, J=2.3Hz), 12.08(1H, s) 
Preparation Example 30-4 

2-(2,4-DicWoroben2X>yl)-7-(ethoxycarbonyl)-3,5-dimethylbenzo[b]furan 

Ethyl 3-acelyl-5-methyl salicylate (2.40 2, 2', 4'-trichloro acetophenone 
(2. 10 g), potassium iodide (1.50 g) and potassium carbonate (2.76 g) were stirred in 
acetone (70 ml) at room temperature for 7 hr. Acetone (ca. 50 ml) was evaporated 
from the reaction mixture. Water (20 ml) was added and the precipitated solid 
was collected by filtration. The solid was washed with diisopropyl ether and dried 
to give the objective compound (0.80 g) as a white solid. 

^H-NMR(CDCl3 , S ppm) : 1.20(3H, t, J=7.2Hz), 2.52(3H, s), 2.65(3H, s), 4.32(2H, quartet, 
J=7.2Hz), 7.39(1H, d, J=8.4Hz), 7.50(1H, s), 7.53 (IH, d, J=8,3Hz), 7.67(1H, s) , 7.99(1H, s) 
Preparation Example 30-5 

7-Carboxy-2-(2,4- dichlorobenzyl)-3,5-dimethylbenzo[b]furan 

2-(2,4-Dichlorobenzoyl)-7-(etho3g^carbonyl)-3,5-dimethylbenzo[b]furan 
(0.78 g) and hydrazine monohydrate (0.70 g) were stirred in ethylene glycol (6.5 ml) 
at 140*'C for 2 hr. After cooling, potassium hydoroxide (0.75 g) was added and the 
mixture was stirred at 150'C for 4 hr. After cooling, ice and concentrated 
hydrochloric add were added and precipitate was collected by filtration. The 
precipitate was washed with water and diisopropyl ether and dried to give the 
objective compound (0.66 g) as white crystals. 
^H-NMR(DMSO-d6 , 6 ppm) : 2.16(3H, s), 2,42(3H, s), 4.23(2H, s), 7.27(1H, d, J=8.3Hz), 
7.38(1H, dd, J=8.3 and 2.1Hz), 7.57 (2H, 2s), 7.63(1H, d, J=2.1Hz) 
Preparation Example 31-1 
5-(Methoxycarbonyl)-2"methylbenzo[b]furan 

Methyl 4-hydroxybenzoate (25.51 g), 2,3-dichloropropene (22.33 g) and 
potassium carbonate (27.65 g) were heated in 2-butanone (150 ml) at 70''C for 20 
hr. The reaction mixture was concentrated, and water was added, which was 
followed by extraction with toluene. The extract was washed with saturated brine 
and concentrated. To the concentrate (34.5 g) was added diethyl aniline (100 ml) 
and the mixture was stirred at 200°C for 89 hr. After cooing, toluene and 
concentrated hydrochloric add were added and the toluene layer was washed with 
saturated brine, and dried over sodium sulfate. After concentration, formic acid 
(80 ml) was added to the residue (34.5 ^ and the mixture was refluxed for 25 hr. 

81 



After concentration, ethyl acetate and water were added. The separated toluene 
layer was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, dried over magnesium sulfate and concentrated. The 
residue was purified by silica gel column chromatography to give the objective 
compound (3.30 g). 
*H-NMR(CDCl3 , 6 ppm) : 2.47(3H, s), 3.93(3H, s), 6.44(1H, s), 7.41 (IH, d, J=8. 8Hz), 
7.94(1H, dd, J=8.6 and 1.7Hz), 8.20(1H, d, J= 1.6Hz) 
Preparation Example 31-2 

5-(Methoxycarbonyl)-2-methyl-3-{4-phenylbenzoyl)benzo[b]furan 

Aluminum chloride (0.80 g) was stirred in methylene chloride (10 ml) at 
room temperature. Thereto was added 4-phenylbenzoyl chlodide (0.67 g) , and 
then a solution of 5-(methoxycarbonyl)-2-methylbenzo[b]furan (0.67 g) in 
methylene chloride (5 ml), and the mixture was stirred for 4 hr. Ice was added to 
the reaction mbcture and the rmxture was extracted with ethyl acetate. The 
extract was washed with a saturated aqueous solution of sodium 
hydrogencarbonate (twice) and saturated brine (once), dried over sodium sulfate 
and concentrated to give the objective compound (1.36 g). 

^H-NMR(CDCl3 , 6 ppm) : 2.58(3H. s), 3.88(3H, s), 739-8.28(12H, m) 
Preparation Example 31-3 

5-(Methoxycarbonyl)-2-methyl-3-(4-phenylben2yl)benzo[b]furan 

While a 1 M borane-tetrahydrofuran solution (8 ml) was stirred at room 
temperature, a solution of 5-(meth03Q?carbonyl)-2-methyl-3-(4-phenylbenzpyl)- 
benzo[b)furan (1.36 ^ in tetrahydrofuran (20 ml) was dropwise added thereto over 
20 min, which was followed by stirring at SO'C for 50 min. After cooling, ethyl 
acetate and a 10% aqueous solution of ammonium chloride were added and the 
separated organic layer was dried over sodium sulfate and concentrated. 

In a different container, sodium borohydride (1.51 ^ was added to 
trifluoroacetic add (50 ml) over 10 min under cooling in an ice water bath. Then, 
a solution of the residue (1.51 g) after the above-mentioned concentration in 
methylene chloride (20 ml) was dropwise added over 40 min. After the dropwise 
addition, the bath was removed and the reaction mixture was stirred at room 
temperature for 15 min. Ethyl acetate and a 10% aqueous sodium hydroxide 
solution were added to the reaction mixture and the separated ethyl acetate layer 
was washed with a 10% aqueous solution of sodium hydroxide to basify the 
solution. The solution was dried over sodium sulfate and concentrated to give the 
objective compound (1.3 Ig). 
^H-NMR(CDCl3 . 6 ppm) : 2.46(3H, s), 3.89(3H, s), 4.04(2H, s), 7.22-7.58(10H, m), 
7.94(1H, d, J=8.6Hz), 8.09(1H, s) 
Preparation Example 31-4 
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5-Carbo:gr-2-methyl-3-(4-phenylben2yl)benzo[b]furan 

5-{Methoxycarbonyl)-2-inethyl-3-(4-phenylbenzyl)benzo[b]furan (1.31 g) 
was refluxed for 1 hr in a mixed solution of a 10% aqueous solution (10 ml) of 
sodium hydroxide, metiianol (10 ml) and teti:^ydrofuran (10 ml). The reaction 
mixture was concenti-ated and concenti^ted hydrochloric acid was added to 
acidify the solution. The precipitated solid was collected by filtration, washed 
with water and diisopropyl ether and dried to give the objective compound (0.68 g). 
'H-NMR(DMS0-d6 , 6 ppm) : 2.52(3H, s), 4.07(2H, s), 7.29-7.36(3H, m), 7.42 (2H, t, 
J=7.8Hz), 7.53-7.63(5H, m), 7.81(1H, d, J=8.6Hz), 7.99(1H, s) 
Preparation Example 32-1 
2-Acetyl-5-bromobenzo[b]furan 

5-Bromo salicylaldehyde (10.05 g), bromo acetone (8.0 ^ and potassium 
carbonate (13.80 g) were refluxed for 1 hr in 2-butanone (100 ml). 2-Butanone 
(ca. 50 ml) was evaporated and ice was added. The precipitate was collected by 
filtration and washed with water and hexane to give the objective compound ( 10.50 

g). 

^H-NMR(CDCl3 , S ppm) : 2.62(3H, s), 7.44(1H, s), 7.47(1H, d, J=8.9Hz), 7.57(iH, dd, 
J=8.9 and 2.0Hz), 7.86(1H, d, J=2.0Hz) 
Preparation Example 32r2 
5-Bromo-2-ethylbenzo[b]furan 

2-Acetyl-5-bromobenzoIb]furan (10.00 g) and hydrazine monohydrate (8.00 
g) were stirred in ethylene glycol (60 ml) at ISO'C for 2 hr. After cooling, 
potassium hydroxide (9.00 ^ was added and the mixture was stirred at 150°C for 
2 hr. After cooling, toluene (200 ml) and water (100 ml) were added and the 
separated toluene layer was washed with 10% aqueous solution (100 ml) of 
ammonium diloride, dried over magnesium sulfeite and concentrated to give the 
objective compound (8.30 g). 

*H-NMR(CDCl3 , 6 ppm) : 1.33(3H, t, J=7.5Hz), 2.79(2H, quartet, J=7.5Hz), 6.32(1H, s), 
7.24-7.31(2H, m), 7.59(1H, d, J=1.8Hz) 
Preparation ^cample 32-3 

5-Carboxy-2-ethylbenzo[b]furan 

Magnesium (1.50 g) was stirred in ether (30 ml) at room temperature. 
Thereto was dropwise added a solution of 5-bromo-2-ethylbenzo[b]furan (8.30 g) 
and methyl iodide (0.55 g) in ether (30 ml) over 30 min. Then, the mixture was 
refluxed for 50 min and cooled in an ice water bath. In a different container, 
pulverized dry ice was stirred in ether and the Grignard reagent prepared above 
was transferred over about 5 min. 2N Hydrochloric acid was added to the 
reaction mixture to acidify the solution, and the ether layer was separated. The 
solution was basified with a 5% aqueous solution of sodium hydroxide and the 
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separated aqueous layer was acidified with 2N hydrochloric add. After extraction 
with ether, the extract was dried over sodium sulfate and concentrated to give the 
objective compound (2.48 g). 

*H-NMR(DMSO-d6,(y ppm) : 1.26(3H, t, J=7.6Hz), 2.80(2H, quartet, J=7.5Hz), 6.69(1H, s), 
7.56(1H, dd, J=8.6Hz), 7.83(1H, dd, J=8.6 and 1.8Hz), 8.16(1H, d, J=1.7Hz), 12.73(1H, s) 
Preparation Example 32-4 

2- Ethyl-5-(methoxycarbonyl)benzo[b]furan 

5-Carboxjr-2-ethylbenzo[b]furan (2.48 g) and concentrated sulfuric acid 
(0.30 g) were stirred with heating in methanol (50 ml) at eO'C for 16 hr. The 
reaction mixture was concentrated and chloroform was added. The mixture was 
washed with a saturated aqueous solution of sodium hydrogencarbonate. The 
chloroform layer was separated, dried over magnesium sulfate and concentrated 
to give the objective compound (2.40 g). 

^H-NMR(CDCl3 , 6 ppm) : 1.35(3H, t, J=7.6Hz), 2.82(2H, quartet, J=7.6Hz), 3.93(3H, s), 
6.44(1H, s), 7.42(1H, dd, J=8.8Hz), 7.94(1H, dd, J=8.6 and 1.8Hz), 8.22(1H, d, J=1.6Hz) 
Preparation Example 32-5 

3- (2,4-Dichlorobenzoyl)-2-ethyl-5-(methoxycarbonyl)benzo[b]furan 

In the same manner as in Preparation Example 31-2, the objective 
compound (2.28 g) was obtained from 2-ethyl-5-(methQ3grcarbonyl)benzoIb]furan 
(2.40 g), aluminum chloride (3.33 g) and 2,4-dichlorobenzoyl chloride (2.80 ^. 
*H-NMR(CDC33 , 6 ppm) : 1.30(3H, t, J=7.6Hz), 2.79(2H, qxiartet, J=7.5Hz), 3.91(3H, s), 
7.38(1H, d, J=8.2Hz), 7.42(1H, dd, J=8.1 and 1.9Hz), 7.50(1H, d, J=8.8Hz), 7.54(1H, d, 
J=1.8Hz), 8.05(1H. dd, J=8.6 and 1.8Hz), 8.18(1H, d, J=1.8Hz) 
Preparation Eaounple 32-6 

3-(2,4-Dichlorobenzj^l)-2-ethyl-5-(methoxycarbonyl)benzo[b]furan 

In the same manner as in Preparation Example 31-3, the objective 
compound (2.20 ^ was obtained from 3-(2,4-dichlorobenzoyl)-2-ethyl-5- 
(methoxycarbonyl)benzo[b]furan (2.28 ^. 
^H-NMR(CDa3 ,6 ppm) : 1.28(3H, t, J=7.6Hz), 2.76(2H, quartet, J=7.6Hz), 3.90(3H, s), 
4.04(2H, s), 6.92(1H, d, J=8.4Hz), 7.09 (IH, dd, J=8.4 and 2.2Hz), 7.42-7.46(2H, m), 
7.96(1H, dd, J=8.6 and 1.7Hz), 7.98(1H, d, J=1.5Hz) 
Preparation Example 32-7 

5-Carbo3c^-3-(2,4-dichloroben2yl)-2-ethylbenzo[b]furan 

In the same manner as in Preparation Example 3 1-4, the objective 
compound (1.50 g) was obtained from 3-(2,4-dichloroben2yl)-2-ethyl-5- 
(methoxycarbonyl)benzo[b]furan (2.20 g). 

^H-NMR(DMSO-d6 ,6 ppm) : 1.20(3H, t, J=7.5Hz), 2.81(2H, quartet J=7.5Hz), 4.11(2H, 
s), 7.20(1H, d, J=8.4Hz), 7.34 (IH, dd, J=8.3 and 2.2Hz), 7.58 (IH, d, J=8.5Hz), 7.63(1H, d, 
J=2.2Hz), 7.83(1H, dd, J=8.6 and 1.7Hz), 7.89(1H, d, J=1.6Hz), 12.78(1H, brs) 
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Preparation Example 33-1 

5-Bromo-2-propionylbenzo[b]furan 

In the same manner as in Preparation Example 32-1, the objective 
compound (7.10 g) was obtained from 5-bromo salicylaldehyde (5.50 g), 1-bromo- 
2-butanone (5.00 g) and potassium carbonate (8.00 g). 

*H-NMR(CDa3 , 6 ppm) : 1.26(3H, t, J=7.3Hz), 3.00(2H, quartet, J=7.3Hz), 7.42(1H, s), 
7.46(1H, d, J=8.9Hz), 7.56(1H, dd, J=8.8 and 2.0Hz), 7.84(1H, d, J=2.0Hz) 
Preparation Example 33-2 
5-Bromo-2-propylbaiz.o[b]furan 

In the same manner as in Preparation Example 32-2, the objective 
compound (5.85 g) was obtained from 5-bromo-2-propylbenzo[b]furan (7.00 g), 
hydrazine monohydrate (5.00 g) and potassium hydroxide (6.00 g). 

*H-NMR(CDCl3 , 6 ppm) : 1.01(3H, t, J=7.4Hz), 1.7 2-1.81(2H, m), 2.73(2H, t, J=7.3Hz), 
6.32(1H, s), 7.25-7.30(2H, m), 7.59(1H, d, J=1.8Hz) 
Preparation ^sample 33-3 
5-Carboxy-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 32-3, the objective 

compound (3.01 g) was obtained from 5-bromo-2-propylbenzo[b]furan (5.85 g), 

methyl iodide (10.0 gj, magnesium (2.67 ^ and diy ice. 

*H-NMRpMSO-d6, 6 ppm) : 0.95(3H, t, J-7.4Hz), 1.67-1.75(2H, m), 2.76(2H, t, 

J=7.4Hz). 6.70(1H, d, J=0.70Hz), 7.56(1H, d, J=8.5Hz), 7.83(1H, dd, J=8.6 and 1.7H2), 

8.15(1H, d,J=1.5Hz) 

Preparation Example 33-4 

5-(Metho3cyrcarbonyI)-2-propylbenzo[blfuran 

In the same manner as in Preparation Example 32-4, the objective 

compound (3.22 g) was obtained from 5-carbQ3cy-2-propylbenzo[b]furan (3.00 g). 
^H-NMR(CDCl3 , 6 ppm) : 1.02(3H, t, J=7.4Hz), 1.76-1.81 (2H, m), 2.76{2H, t, J=7.5Hz), 

3.93(3H, s), 6.44(1H, s), 7.42(1H, dd, J=8.2Hz), 7.94(1H, dd, J=8.6 and 1.7Hz), 8.21(1H, s). 

Preparation Example 33-5 

3-(2,4-DichIorobenzoyl)-5-(methoxycarbonyl)-2-propylbenzolb]furan 

In the same manner as in Preparation Example 31-2, the objective 
compound (4.29 g) was obtained from 5-(methoxycarbonyl)-2-propylbenzo[b]furan 
(3.20 g), aluminum chloride (4.00 g) and 2,4-dichlorobenzoyl chloride (3.84 g). 
^H-NMR(CDCl3 , 6 ppm) : 0.91(3H, t, J=7.4Hz), 1.7 2-1.80(2H, m), 2.76(2H, t, J=7.5Hz), 
3.91(3H, s), 7.38(1H, d, J=8.1Hz), 7.42(1H, dd, J=8.2 and 1.9Hz), 7.50(1H, d, J=8.3Hz), 
7.54(1H, d, J=2.0Hz), 8.04(1H, dd, J=8.7 and 1.8Hz), 8.15(1H, d, J=1.9Hz) 
Preparation Example 33-6 

3-(2,4-Dichlorobenzyl)-5-(methoxycarbonyl)-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 31-3, the objective 
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compound (2.27 g) was obtained from 3-(2,4-dichlorobenzqyl)-5- 
(methoxycarbonyl)-2-propylbenzo[b]furan (2.42 g). 

*H-NMR(CDCl3 , S ppm) : 0.94(3H, t, J=7.4Hz), 1.69-1.77(2H, m), 2.71(2H, t, J=7.5Hz), 
3.89(3H, s), 4.04(2H, s), 6.91 (IH, d, J=8.4Hz), 7.08 (IH, dd, J=8.3 and 2.1Hz), 7.43- 
7.46(2H, m), 7.94-7.98{2H, m) 
Preparation ^cample 33-7 

5-Carbo3£y-3-(2,4-dichloroben2yl)-2-propylbenzo[blfuran 

In the same manner as in Preparation Example 31-4, the objective 
compound (2.04 g) was obtained from 3-(2,4-dichloroben2yl)-5- 
(methoxycarbonyl)-2-propylbenzo[b]furan (2.25 g). 

^H-NMR(DMSO-d6 , 6 ppm) : 0.87(3H, t, J=7.4Hz), 1.60-1.68(2H, m), 2.76(2H, t, 
J=7.4Hz), 4.11(2H, s), 7.18(1H, d, J=8.4Hz), 7.34 (IH, dd, J=8.3 and 2.2Hz), 7.58 (IH, d, 
J=8.7Hz), 7.63(1H, d, J=2.1Hz), 7.83(1H, dd, J=8.6 and 1.7Hz), 7.89(1H, d, J=1.6Hz), 
12.75(1H, brs). 
Preparation Example 34-1 
Methyl 4-((2,2-dimethoxy)ethoxy)benzoate 

Methyl 4-hydroxybenzoate (15.52 g), bromoacetaldehyde dimethyl acetal 
(16.90 g) and 60% sodium hydride (5.00 gj were heated in dimethyl formamide (50 
ml) at SO^C for 18 hr. Dimethyl formamide was distilled away from the reaction 
mixture, and toluene and water were added. The separated toluene layer was 
dried over magnesium sulfate, and the solvent was distilled away to give the 
objective compound (16,00 ^. 

*H-NMR(CDa3,<y ppm) : 3.47(6H, s), 3.89(3H, s), 4.06(1H, d, J=5.3Hz), 4.73(1H, d, 
J=5.2Hz), 6.94(2H, d, J=8.9Hz), 7.99(2H, d, J=8.9Hz) 
Preparation Example 34-2 
5-(MethoKycarbonyl)benzo[b]furan 

Methyl 4-((2,2-dimetho3cy)ethoxy)benzoate (10.00 ^ and polyphosphoric 
add (20.00 g) were refluxed in 1,2-dichloroethane (50 ml) for 1 hr. After cooling, 
ice was added, and the separated organic layer was washed with 10% hydrochloric 
add. The mixture was dried over magnesium sulfate, concentrated and purified 
by column chromatography to give the objective compound (0.86 g). 

*H-NMR(CDCl3,(y ppm) : 3.94(3H, s), 6.85{1H, dd, J=2.4 and 0.8Hz), 7.53(1H, d, 
J=8.6Hz), 7.69(1H, d, J=2.2Hz), 8.03(1H, dd, J=8-7 and 1.7Hz), 8.35(1H, d, J=1.7Hz) 
Preparation Example 34-3 

3-(2,4-Dichloroben2XDyl)-5-(methoxycarbonyl)-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 31-2, the objective 
compound (0.34 g) was obtained from 5-(methoxycarbonyl)benzo[b]furan (0.85 g), 
aluminum chloride (1.11 g) and 2,4-dichloroben2oyl chloride (1.00 g). 
'H-NMR(CDCl3 , 6 ppm) : 3.96(3H, s), 7.38(1H, dd, J=8.3 and 1.9Hz), 7.46(1H, d, 
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J=8.2Hz), 7.50(1H, d, J=2.0Hz), 7.57(1H, d, J=8.9H^, 7.94(1H. s), 8.13(1H, dd, J=8.7 and 
1.8Hz), 8.94(1H, d, J=1.4Hz^ 
Preparation &Eaiiiple34-4 

3-(2,4-DicWorobenzyl)-5-(methoxycarbonyl)berizo[b]furan 

In the same manner as in Preparation Example 16-2, the objective 
compound (0.28 ^ was obtained from 3-(2,4-dichlorobenzoyl)-5- 
(methoxycarbonyl)benzo[b]furan(0.34 g). 

^H-NMR(CDa3, 6 ppm) : 3.93(3H, s), 4.1 1(2H, s), 7.13-7.18(2H, m), 7.41 (IH, s), 7.50(1H, 

d, J=8.8Hz), 8.03(1H, dd, J=8.7 and 1.8Hz), 8.21(1H, d, J=1.7Hz). 

Preparation Eixample 34-5 

5-Carboxy-3-(2,4-dichlorobenzyl)benzo[b]furan 

In the same manner as in Preparation Example 35-5 to be mentioned below, 

the objective compound {0.26 g) was obtained from 3-(2,4-dichIoroben2yl)-5- 

(methoxycarbonyl)benzo[b]furan (0.28 ^. 
^H-NMR(CDCl3,(y ppm) : 4.13(2H, s), 7.17-7.18(2H, m), 7.43-7.55 (2H, m), 7.54 (IH, d, 

J=8.8Hz), 8.10(1H, dd, J=8.7 and 1.7Hz), 8.30(1H, d, J=1.6Hz). 

Preparation Example 35-1 

5-Bromo-2-methylbenzo[b]thiophene 

4-Bromobenzenethiol (10.0 g, 52.8 mmol) was dissolved in acetone (100 ml), 

and anhydrous potassium carbonate (8.8 g, 63 mmol), and 2,3-dichloropropene 

(7.0 g, 63 mmol) were added. The mixture was stirred at room temperature for 14 

hr. Acetone was distilled away under reduced pressure and toluene and water 

were added to the residue. The toluene layer was separated. The organic layer 

was washed with water, and dried over anhydrous sodium sulfeite. The desiccant 
was filtCTcd away and the filtrate was concentrated under reduced pressure to give 
a pale-yellow oil (13.9 ^. This oil was dissolved in diethyl aniline (45 ml), and the 
mixture was stirred at 205"C for 50 hr with heating. Diethyl aniline was distilled 
away under reduced pressure, and 3N hydrodiloric acid and toluene were added 
to the residue. After the toluene layer was separated, the organic layer was dried 
over anhydrous sodium sulfate. The desiccant was filtered off, and the filtrate 
was concentrated under reduced pressure. The residual crystalline oil was 
dissolved in hexane, and the insoluble oil was removed by decantation. After 
concentration under reduced pressure, the residue was recrystallized from a small 
amount of hot hexane to give the objective compound (5.9 g, 58%) as colorless 
crystals. 

^H-NMR(CDCl3, 6 ppm) : 7.77(1H, d, J=1.9 Hz), 7.58(1H, d, J=8.4 Hz), 7.33(1H, dd, J=1.9 
8.4 Hz), 6.90(1H, s), 2.58(1H, d. J=1.0Hz) 
Preparation Example 35-2 
5-Carboxy-2-methylbenzo[b]thiophene 
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Magnesium (1.93 g, 79 mmol) was dispersed in diethyl ether, and diethyl 
ether (50 ml) solution of 5-bromo-2-methylbenzo[b]thiophene (3.0 g, 13.2 mmol) 
and methyl iodide (5.62 g, 40 mmol) was added dropwise thereto over about 30 
min in such a manner that mild refluxing could be maintained. After the 
completion of the addition, the mixture was refluxed under heating for about 50 
min, and the reaction mixture was cooled with ice. The reaction mixture was 
gradually added with stirring to diethyl ether containing pulverized dry ice. The 
reaction mixture containing oil was extracted with 2N hydrochloric acid, and the 
oiganic layer was extracted with IM aqueous sodium hydroxide solution. The 
aqueous layer was acidified with 3M hydrochloric acid, and the precipitated 
crystals were extracted with diethyl ether. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate. The desiccant was 
filtered off, and the filtrate was concentrated under reduced pressure to give the 
objective compound (2. 1 g, 82%) as colorless crystals. 

^H-NMR(DMSO-d6 , 6 ppm) : 12.84(1H, brs), 8.30(1H, d, J=1.3Hz), 7.96(1H, d, J=8.4Hz), 
7.80(1H, dd, J=1.6 and 8.4Hz), 7.26(1H, s), 2.57(1H, d, J-l.lHz) 
Preparation Example 35-3 

5-(Methoxycarbonyl)-2-methylbenzo[b]thiophene 

5-Carboxy-2-methylbenzo[b]thiophene (2.1 g, 10.9 mmol) was dispersed in 
methanol (50 ml), and concentrated sulfuric add was added. The mixture was 
refluxed with heating for 6 hr. After cooling, a saturated aqueous solution of 
sodium hydrogencarbonate was added, and methanol was distilled away under 
reduced pressure. The residue was extracted with methyl t-butyl ether. The 
organic layer was washed with saturated brine, and dried over anhydrous sodium 
sulfate. The desiccant was filtered off, and the filtrate was concentrated under 
reduced pressure to give the objective compound (2.0 g, 89%) as colorless crystals. 

*H-NMR(CDCl3, 6 ppm) : 8.35(1H, d, J-1.5Hz), 7.91(1H, dd, J=1.5 and 8.4Hz), 7.78(1H, d, 
J=8.4Hz), 7.04(1H, m), 3.94(3H, s), 2.60(3H, d, J=1.2Hz) 
Preparation Escample 35-4 

3-(2 ,4-Dichlorobenzoyl) -5-(methoxycarbonyl) -2-methylbenzo[b]thiophene 

Aluminum chloride (1.24 g, 9.3 mmol) was dispersed in methylene chloride 
(10 ml), and 2,4-dichlorobenzoyl chloride (0.97 g, 4.7 mmol) and then 5- 
(methoxycarbonyl)-2-methylbenzo[b]thiophene(0.8 g, 3.9 mml) were added thereto. 
The mixture was stirred at room temperature for 4 hr. The reaction mixture was 
poured into ice water and ethyl acetate was added. The mixture was extracted. 
The organic layer was washed twice with a saturated aqueous solution of sodium 
hydrogencarbonate and once with brine, and dried over anhydrous sodium sulfate. 
The desiccant was filtered off, and the filtrate was concentrated under reduced 
pressure to give the objective compound (1.5 g, quantitative) as pale yellow 
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crystals. 

^H-NMRpMS0-d6,(y ppm) : 8.49(1H, d, J=1.3Hz), 8.00(1H, dd, J=1.4 and 8.4Hz), 
7.81(1H, d, J=8.4Hz), 7.49(1H, d, J=1.8Hz), 7.47{1H, d, J=8.3Hz), 7.40(1H, dd, J=1.9 and 
8.3Hz), 3.90(3H, s), 2.43(3H, s) 
Preparation Example 35-5 

3-((2,4~Dichlorophenyl)hydroxymetiiyl)-5-(metho3^ 
benzo[b]thiophene 

3-(2,4-Dichlorobenzoyl)-5-(methoxycarbonyl)-2-methylbenzo[b^ 
thiophene (600 mg, 1.58 mmol) was dissolved in a mixed solvent of 
tetrahydrofuran (10 ml) and methanol (1 ml), and sodium borohydride (72 mg, 1.9 
mmol) was added thereto under ice-cooling. The mixture was stirred for 40 min 
under ice-cooling. Water was added to the reaction mixture, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and dried over anhydrous magnesium sulfate. The desiccant was filtered off, and 
the filtrate was concentrated under reduced pressure to give the objective 
compound (580 mg, 96%) as colorless crystals. 

^H-NMR(CDCl3, 6 ppm) : 8.46(1H, d, J-1.3Hz), 7.90(1H, dd, J=1.5 and 8.4Hz), 7.77(1H, d, 
J=8.4Hz), 7.70(1H, d, J=8.4Hz), 7.37(1H, d, J=2.1Hz), 7.29(1H, dd, J=2.1 and 8.4Hz), 
6-44(lH, d, J=2.8Hz), 3.90(3H, s), 2.52(3H, s), 2.04(1H, brs) 
Preparation Example 35-6 

3-(2,4-DicWorobenzyl)-5-(methoxycarbonyl)-2-methylbenzo[b]thiophene 

Trifluoroacetic acid (30 ml) was cooled with ice, and sodium borohydride 
(537 mg, 14.2 mmol) was gradually added at 5 - 7*^0 for 20 rain under a nitrogen 
atmosphere. A solution of 3-((2,4-dichlorophenyl)hydroxymethyl)-5- 
(methoxycarbonyl)-2-methylbenzo[b]thiophene in methylene chloride was added 
dropwise for 50 min and the mixture was stirred at nx)m temperature for 70 min. 
After the completion of the reaction, the reaction mixture was poured into ice water, 
and trifluoroacetic acid was neutralized with 25% aqueous solution of sodium 
hydroxide to make the solution alkaline. The solution was extracted with ethyl 
acetate, and the organic layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The desiccant was filtered off, and the filtrate was 
concentrated under reduced pressure to give the objective compound (0.52 g) as 
colorless crystals. 

^H-NMR(CDCl3,(y ppm) : 8.13(1H, d, J=1.4Hz), 7.94(1H, dd, J=1.5 and 8.3Hz), 7.83(1H, d, 
J=8.3Hz), 7.44(1H, d, J=2.2Hz), 7.01(1H, dd, J=2.1 and 8.3Hz), 6.61(1H, J=8.3Hz), 
4.20(2H, s), 3.90(3H, s). 2.46(3H, s) 
Preparation Example 35-7 

5-Carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]thiophene 

A mixture of 3-(2,4-Dichloroben2yl)-5-(methoxycarbonyl)-2-methylbenzo- 

89 



[b]thiophene (0.52 g, 1.42 mmol), methanol (5 ml), tetrahydrofuran (5 ml) and 2M 
aqueous sodium hydroxide solution (7 ml) was reflioxed under heating for 1 hr. 
The reaction mixture was concentrated under reduced pressure, and water was 
added to the residue. Then, the mixture was acidified with 3N hydrochloric acid 
and the precipitate was extracted from hot ethyl acetate. The organic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off, and the filtrate was concentrated under reduced 
pressure to give the objective compound (0.45 g, 90% by two steps) as colorless 
crystals. 

^H-NMR(DMSO-d6,<y ppm) : 12..91((1H, brs), 8.01(1H, d, J=8.5Hz), 8.00(1H, s), 7.82(1H, 

dd, J=1.7 and 8.3Hz), 7.66(1H, d, J=2.0Hz), 7.25(1H, dd, J=2.1 and 8.4Hz), 6.77(1H, d, 

J=8.4Hz), 4.24(2H, s), 2.50(3H, s) 

Preparation Example 36-1 

2~Bromophenyl (n-butane-2-on- l-yl)thioether 

2-Bromothiophenol (3.5 ml), l-bromo-2-butanone (3.1 ml) and potassium 

carbonate (6.90 g) were stirred in acetone at room temperature for 30 min. The 

reaction mixture was added to water (100 ml). The mixture was extracted with 

toluene (100 ml), dried over magnesium sulfate, and concentrated to give the 

objective compound (8.46 g) as an oil. 
^H-NMR(CDCl3, 6 ppm) : 1.07 (3H, t, J=7.3Hz), 2.66(2H, quartet, J=7.3Hz), 7.05-7.09(lH, 

m), 7.27-7.29(2H, m), 7.55(1H, d, J=8.4Hz) 

Preparation Example 36-2 

7-Bromo-3-ethylbenzo[b]thiophene 

Polyphosphoric acid (15.0 ^ was added to 2-bromophenyl(n-butane-2-on- 
l-yl)thioether (6.81 ^, and the mixture was stirred at 160*C for 2 hr. Ice was 

added to the reaction mixture and the mixture was extracted with toluene. The 

extract was washed with 10% aqueous ammonium chloride and a saturated 
aqueous solution of sodium hydrogencarbonate, dried over magnesium sulfate 
and concentrated to give the objective compound (4.43 g) as an oil. 

^H-NMR(CDCl3,cy ppm) : 1.36(3H, t, J=7.5Hz), 2.84(2H, quartet, J=7.5Hz), 7.16(1H, s), 
7.27(1H, t, J=7.8Hz), 7.50(1H, d, J=7.6Hz), 7.70(1H, d, J-7.9Hz) 
Preparation Example 36-3 
7-Carboxy-3-ethylbenzo[b]thiophene 

Magnesium (2.67 g) was stirred in ether (15 ml) at room temperature. A 
solution of 7-bromo-3-ethylbenzo[b]thiophene (4.40 g) and methyl iodide (7.76 g) 
in ether (50 ml) were added dropwise over 30 min. Then, refluxing was conducted 
for 50 min and the reaction mixture was cooled in ice water bath. Using a 
separate reaction vessel, pulverized dry ice was stirred in ether, and the Grignard 
reagent prepared above was transferred to the vessel for about 5 min. To the 
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reaction mixture was added 2N hydrochloric acid to acidify the solution, and the 
ether layer was separated. The solution was made alkaline with a 5% aqueous 
sodium hydroxide solution. The separated aqueous layer was acidified with 2N 
hydrochloric add. After extraction with ether, the extract was dried over sodium 
sulfate and concentrated to give the objective compound (3.22 g) as crystals. 

^H-NMR(CDa3,<y ppm) : 1.40(3H, t, J=7.3Hz), 2.91(2H, quartet, J=7.5Hz), 7.25(1H, s), 
7.52(1H, t, J=7.6Hz), 8.02(1H, dd, J=7.9 and 0.9Hz), 8.25(1H, d, J'=7.4Hz) 
Preparation Example 36-4 
3-Ethyl-7-{methoxycarbonyl)benzo[b]thiophene 

7-Carboxy-3-ethylbenzo[b]thiophene (3.20 g) and concentrated sulfuric 
add were stirred in methanol (100 ml) at SO'^C for 16 hr. The reaction mixture 
was concentrated and chloroform was added thereto. The mixture was washed 
with a saturated aqueous solution of sodium hydrogencarbonate. The chloroform 
was separated, and the residue was dried over magnesium sulfate, and 
concentrated to give the objective compound (3.04 g). 

^H-NMR(CDCl3,cy ppm) : 1.39(3H, t, J=7.5Hz), 2.89(2H, quartet, J=7.5Hz), 4.02(3H, s), 
7.22(1H, s), 7.47(1H, t, J-7.8Hz), 7.95(1H, dd, J=7.9 and 0.9Hz), 8.12(1H, d, J-7.5Hz) 
Preparation Example 36-5 

2-(2,4-DicWorobenzoyl)-3-ethyl-7-(methoxycarbonyl)benzo[b]thiophene 

Aluminum chloride (2.48 g) was stirred in methylene chloride (10 ml) and a 
solution of 2,4-dichlorobenzoyl chloride (1.94 g) in methylene chloride (10 ml) was 
added dropwise over 5 min. After stirring for 2 hr, ice was added to the reaction 
mixture, and the mixture was extracted with ethyl acetate. The extract was 
washed twice with a saturated aqueous solution of sodium hydrogencarbonate 
and once with a saturated aqueous solution of ammonium chloride and sodium 
sulfate. The concentration gave the objective compound (3. 12 g). 

^H-NMR(CDCl3,(y ppm) : 1.32(3H, t, J-7.5Hz), 3-28(2H, quartet, J=7.5Hz), 3.99(3H, s), 
7.37(1H, dd, J=8.3 and 2.0Hz), 7.45(1H, d, J-8.2Hz), 7.49(1H, d, J=1.9Hz), 7.56(1H, t, 
J-7.9HZ), 8.16(1H, d, J=8.2Hz), 8.26(1H, d, J-7.4Hz) 
Preparation Earample 36-6 

7-Carbox^-2-(2,4-dichlorobenzyl)-3-ethylbenzo[b]thiophene 

2-(2,4-Dichlorobenzoyl)-3>ethyl-7-(methoxycarbonyl)benzo[b]thiophene 
(2.85 g) and hydrazine hydrate (3.50 g) were stirred in ethylene glycol (30 ml) at 
leO'^C for 1 hr. After cooling, potassium hydroxide (3.30 g) was added, and the 
mixture was stirred at 160**C for 2 hr. After cooling, ice and concentrated 
hydrochloric acid were added, and the mixture was extracted with ethyl acetate. 
The extract was dried over sodium sulfate and concentrated, and the residue was 
purified by silica gel column chromatography to give the objective compound (1.98 
g) as white crystals. 
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^H-NMR(CDCl3,(y ppm) : 1.20(3H, t, J=7.6Hz), 2.88(2H, quartet, J=7.6Hz), 4.31(2H, s), 
7.12(1H, d, J-8.4HZ), 7.17(1H, dd, J=8.4 and 2.1He), 7.42(1H, d, J=2.1Hz), 7.50(1H, t, 
J=7.8Hz), 7.95 (IH, dd, J=7.9 and 0.8Hz), 8.16(1H, dd, J=7.8 and 0.8Hz). 
Preparation Edcample 37-1 

Ethyl 3-(2 ,4-dichlorobenzylaniino)-4-nitrobenzoate 

A mixture of 3-fluoro-4-nitrobenzoic acid (5.20 g), 2,4-dichlorobenzyl~amine 
( 14.8 g) and toluene (35 ml) was refluxed under heating for 24 hr. The mixture was 
heated to room temperature, and water and ethyl acetate were added. The mixture 
was stirred and precipitated crystals were collected by filtration. The chloroform 
layer of the filtrate was separated and the solvent was distilled away. Ether was 
added to the residue and the precipitated crystals were collected by filtration. The 
crystals were combined, washed with ether and dried to give 3-(2,4-dichloroben2yl- 
amino)-4-nitrobenzoic acid. Sulfuric acid (2.3 g) was added thereto, and the 
mixture was refluxed under heating in ethanol for 6 hr. The reaction mixture was 
concentrated and poured into a saturated aqueous solution of sodium 
hydrogencarbonate. The mixture was extracted with ethyl acetate, washed with 
saturated brine and dried. The solvent was distilled away and the residue was 
crystallized from a mixed solvent of ethyl acetate and hexane. The crystals were 
collected by filtration and dried to give the objective compound (4.0 g^. 
*H-NMR(CDCi3, 6 ppm) : 1.38(3H, t, J=7,lHz), 4.37(2H, q, J=7.1Hz), 4.66(2H, d, J=5.9Hz), 
7.2 2-7.32(3H, m), 7.46(1H, d, J-2.0Hz), 7.48(1H, d, J=1.7Hz), 8.25(1H, d, J=8.8Hz), 
8.37(1H, brs). 

Preparation Example 37-2 

Ethyl 4-arxiino3-(2,4-dichlorx)berizylamino)berizoate 

Ethanol (7 ml), tetrahydrofuran (7 ml) and water (28 ml) were added to ethyl 
3-(2,4-dichlorobeiizylairuno)-4-TUtrobenzoate (1.40 g), and sodium hydrosulfite 
(4.50 g) was added at room temperature. The mixture was stirred at SO^^C for 20 
min. The reaction mixture was extracted with chloroform and water, and the 
organic layer was washed with saturated brine, dried and concentrated to give the 
objective compound ( 1 .4g, as a cmde product). The crude product was used in 
the following reaction as it was. 
Preparation Exsanple 37-3 

l-(2,4-Dichloroberi2ylamino)-2-hydroxy-6-(etho5grcarbonyl)benzirnid 

A solution of crude ethyl 4-arnino-3--(2,4-dichloroben2ylaniino)benzoate 
(1.4 g) and tetramethoxymethane (2.60 g) in acetic acid (4 ml) was stirred at 60*^0 
for 5 hr. The reaction mixture was concentrated, and ethanol (10 ml) and 
concentrated hydrochloric acid (0.5 g) were added to the residue obtained. The 
mixture was refluxed under heating for 2 hr. The mixture was heated to room 
temperature, and neutralized with a saturated aqueous solution of sodium 
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hydrogencarbonate. The solvent was distilled away under reduced pressure. 
Precipitated gum was gathered, and suspended in ethanol, filtered and dried to 
give the objective compound (0,400 g). 

^H-NMRpMSO-de , 6 ppm) : 1-27(3H, t, J-7.1Hz), 4.24(2H, q, J=7.1Hz), 5.12(2H, s), 
7.04(1H, d, J=8.4Hz), 7.12(1H, d, J=8.2Hz), 7.37(1H, dd, J=2.1 and 8.4Hz), 7.51(1H, s), 
7.67-7.72(2H, m), 11.37(1H, brs) 
Preparation E^rcample 37-4 

l-(2,4-DicWoroben2ylamino)-6~{ethoxycaTbonyl)-3-methyl-2-benziniidazoto^ 

Sodium hydrite (0.080 g, 60% suspension in oil) was added to a solution of 
l-(2,4-dichloroben2ylamino)-2-hydroxy-6-(ethoxycarbonyl)benzirm (0.396 g) 

in N,N*-dimethylformaniide (4 ml), and the mixture was stirred at room 
temperature for 1 hr. Methyl iodide (0.307 ^ was added, and the mixture was 
stirred for 2 hr. The precipitated crystals were collected by filtration, washed with 
water and ethanol and dried to give the objective compound (0.348 g), 
^H-NMR(DMSO-d6 , 6 ppm) : 1.28(3H, t, J=7.1Hz), 3.41(3H, s), 4.25(2H, q, J-7.1Hz), 
5.17(2H, s), 7.05(1H, d, J=8.4Hz), 7.32(1H, d, J=8.3Hz), 7.36(1H, d, J=8.4Hz), 7.57(1H, s), 
7.69(1H, s), 7.76(1H, d, J=8.3Hz) 
Preparation Example 37-S 

6-Carboxy-l-(2,4-dichlorobenzylamino)-3-methyl-2-benz 

Ten percent sodium hydroxide (0.650 ^ was added to a mixture of l-(2,4- 
dichloroben2ylamino)-6-(ethoxycarbonyl)-3-methyl-2-benzm^ (0.308 ^, 

ethanol (4 ml), tetrahydrofuran (8 vol) and water (4 ml), and the mixture was stirred 
at 60''C for 2.5 hr. A part of the reaction mixture was concentrated, and 
neutralized with a saturated aqueous solution of sodium hydrogencarbonate. 
The crystals precipitated were filtered and dried to give the objective compound 
(0.276 g). 

^H-NMRpMSO-de , 6 ppm) : 3.41(3H, s), 5.16(2H, s), 7.03(1H, d, J=8.4Hz), 7,29(1H, d, 
J=8.2Hz), 7.36(1H, dd, J=2.1 and 8.4Hz), 7.55(1H, d, J=1.4Hz), 7.69(1H, d, J=2.1Hz), 
7.75(1H, dd, J=1.4 and 8.3Hz) 
Preparation Example 38-1 

l-(2,4"Dichloroben2yl)-6-(ethoxycarbonyl)benzotriazole 

Ethyl 4-amino-3-(2,4-dichlorobenzylamino)benzoate (0.89 g), concentrated 
sulfuric acid (1.0 g) were stirred in a mixed solvent of acetic acid (20 ml), water (10 
ml) and tetrahydrofuran (20 ml). Sodium nitrite (3.0 g) was added thereto, and 
the mixture was stirred at room temperature for 30 min. The solvent was distilled 
away, and water was added to separate the toluene layer. The mixture was 
washed with a saturated aqueous solution of sodium hydrogencarbonate. The 
toluene layer was concentrated to give the objective compound (0.64 g) as a crude 
product. 
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^H-NMR(CDa3 , <y ppm) : 1.43(3H, t, J=7.2Hz), 4.43(2H, quartet, J=7.1Hz), 5.97(2H, s), 
6,94 (IH, d, J=8.4Hz), 7.18(1H, dd, J=8.4 and 2.1Hz), 7.48(1H, d, J=2.0Hz), 8,06(1H, dd, 
J=8.7 and 1.3Hz), 8.12(1H, dd, J=8.9 and 0.9Hz), 8.23(1H, d, J=1.0Hz) 
Preparation Eisample 38-2 
6-Carboxjr- l-(2,4-dichloroben2yl)benzotriazole 

l-(2,4-DicMorobenzyl)-6-(ethoxycarbonyl)benzotriazole (0.60 g) was 
refluxed under heating in a mixed solvent of 5 % aqueous solution of sodium 
hydroxide (6 g) and etiianol (20 g) for 0.5 hr. After cooling, concentrated 
hydrochloric acid (4 ml) and water (10 ml) were added to the reaction mixture, and 
the mixture was extracted with ethyl acetate, concentrated and dried to give the 
objective compound (0.50 g) as a crude product, 

^H-NMR(DMSO-de , 6 ppm) : 6.13(2H, s), 7.24(1H, d, J=8.3Hz), 7.43-7.46(lH, m), 
7.70-7.72(lH, m), 7.95(1H, d, J=8.8Hz), 8.14{1H, d, J=8.6Hz), 8.47(1H, s) 
Preparation Example 39-1 
4-Ethyl-3-nitrobenzoic acid 

4-Ethylbenzoic acid (20 g, 133 mmol) was ice-cooled and fuming nitric acid 
(94%, d= 1 .50, 50 ml) was dropwise added thereto for 40 min. The mixture was 
stirred at 4-5°C for 1.25 hr. The resulting yellow suspension was poured into 
ice-water and the precipitated crystals were collected by filtration. The crystals 
were dissolved in ethanol, and water was added for recrystallization to give the 

objective compound (24.6 g, 94.8%) as colorless aystals. 

^H-NMR(CDCl3 , 6 ppm) : 8.59(1H, d, J=1.6Hz), 8.24(1H, dd, J=1.6 and 8.0Hz), 

7.52(1H, d, J=8.0Hz), 3.00(2H, quartet, J=7.5Hz), 1.33(3H, t, J=7.5Hz) 

Plreparation Example 39-2 

3-Amino-4-ethylbenzoic add 

4-Ethyl-3-nitrobenzoic acid (5.0 g, 27.4 mmol) was dissolved in methanol 

(50 ml) and a Pd-C catalyst (5%, 250 mg) was added thereto. The mixture was 

stirred under a hydrogen atmosphere from 0**C to room temperature for 1 hr. 

After the completion of the reaction, the catalyst was filtered off and the filtrate was 

concentrated under reduced pressure. The obtained crystals were washed with 

methyl t-butyl ether/hexane and dried to give the object compound (3.2 g, 70.6%). 
^H-NMR(DMSO-de , 6 ppm) : 12.40(1H, brs), 7.21(1H, d, J-1.6Hz), 7.07(1H, dd, 

J=1.6 and 7.6Hz), 6.99(1H, d, J=7.7Hz), 5.06(2H, brs), 2.45(2H, quartet, J=7.4Hz), 

1.11(3H, t, J=7.4Hz). 

Preparation Example 39-3 

6-Carbox5r-3-methyH H-indazole 

To chloroform (75 ml), which had been passed through an alumina column, 

was added boron trifluoride diethyl ether complex (3.75 g, 26.4 mmol) and the 

mixture was cooled at - 12^C. A solution of 3-amino-4-ethylbenzoic acid (2.5 g, 
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15. 1 mmol) in tetrahydrofuran (25ml) was dropwise added thereto for 20 min. 
After the completion of the addition, t-butyl nitrite (1.87 g, 18. 1 mmol) was added 
and the mixture was heated to 5°C. The mixture was stirred at S^'C for 1.5 hr. 
Then potassium acetate (7.4 g, 75.4 mmol) and 18-crown-6-ether (400 mg, 1.51 
mmol) were added and the mixture was stirred at room temperature for 40 hr. 
The brown reaction mixture was concentrated under reduced pressure. Ethyl 
acetate/acetone (7/3, 100 ml) and IN hydrochloric acid (25 ml) was added to the 
residue and the mixture was stirred at room temperature for 1 hr. Saturated 
brine (25 ml) was added thereto. The insoluble matter was filtered off and the 
filtrate was partitioned. The water layers were extracted with ethyl 
acetate/acetone (7/3, 40 ml) and the combined organic layer was dried over 
anhydrous magnesium sulfate. The drying agent was filtered off and the filtrate 
was concentrated under reduced pressure. The obtained brown oil (4.3 g) was 
dissolved in ethyl acetate, and then hydrogen chloride-diethyl ether (6 1 of 
hydrogen chloride in 40 ml of ether) and diethyl ether (100 ml) were added. The 
precipitated solid was collected by filtration. The obtained solid was extracted 
with ethyl acetate/acetone (7/3, 100 ml) and saturated brine (25 ml), and the 
aqueous layer was further extracted with ethyl acetate. The combined organic 
layers were dried over anhydrous magnesium sulfate. The diying agent was 
filtered off and the filtrate was concentrated under reduced pressure. The 
obtained solid was washed with diethyl ether to give the objective compound (0.46 
g, 17%) as brown crystals. 

'H-NMR(DMSO-d6 , 6 ppm) : 12.94(2H, brs), 8.04(1H, s), 7.77(1H, d, J=8.3Hz), 
7.62(1H, dd, J=l.l and 8.4Hz), 2.48(3H, s). 
Preparation Ebcample 39-4 
6-(Methoxycarbonyl)-3-methyl- IH-indazole 

6-Carboxy-3-methyl-lH-inda2X3le (359 mg, 2,11 mmol) was dissolved in 
methanol (50 ml), and concentrated sulfuric acid (0. 1 ml) was added. The 
mixture was heated under reflux for 22 hr. After cooling, a saturated aqueous 
sodium hydrogencarbonate solution was added and the methanol was distilled 
away under reduced pressure. The residue was extracted with ethyl acetate, and 
the organic layer was washed with saturated brine and dried over anhydrous 

sodium sulfate . The diying agent was filtered oflF and the filtrate was concentrated 
under reduced pressure to give the objective compound (340 mg, 87%) as brown 
ciystals. 

^H-NMR(CDCl3 , 6 ppm) : 8.18(1H, s), 7.82(1H, d, J=8.4Hz), 7.72(1H, d, 
J=8.4Hz), 3.96(3H, s), 2.61(3H, s). 
Preparation Example 39-5 

l-(2,4-Dichlorobenzyl)-6-(methoxycarbonyl)-3-methyl- IH-indazole 
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6-(Mellioxycarbonyl)-3-melJiyl-lH-indazole (0.40 g, 2.1 mmol) was 
dissolved in dimethylformamide ( 15 ml) and the mixture was ice-cooled. Sodium 
hydride (85 mg, 60% suspension in oil, 2. 1 mmol as NaH) was added and the 
mixture was stirred at 0°C for 30 min. 2,4-Dichlorobenzyl chloride (0.45 g, 
2.3 Immol) was added and the mixture was stirred at room temperature for 18 hr. 
The reaction mixture was extracted with ethyl acetate /water. The organic layer 
was washed with saturated brine and dried over anhydrous sodium sulfate. The 
drying agent was filtered off and the filtrate was concentrated under reduced 
pressure. The obtained crystalline residue was separated and purified by silica 
gel column chromatography (eluent: hexane/ ethyl acetate=9/ 1) to give the 
objective compound (0.54 g, 74%) as colorless crystals. 
^H-NMR(CDCl3 , 6 ppm) : 8.06(1H, d, J=l.lHz), 7.82(1H, dd, J=l.l and 8.4Hz), 
7.72(1H, d, J=8,3Hz), 7.42(1H, d, J=2.0Hz), 7.08(1H, dd, J=2.0 and 8.3Hz), 
6,60(1H, d, J=8.4Hz), 5.63{2H, s), 3.94(3H, s), 2.61(3H, s) 
Preparation E^xample 39-6 

6-Carboxy- l-(2,4-dichlorobenzyl)-3-methyl- IH-indazole 

l-(2,4-Dichloroben2yl)-6-(metho>grcarbonyl)-3-methyl-lH-indazole (0.2 g, 
0.57 rmnol) was suspended in ethanol (10 ml), and a IM aqueous sodium 
hydroxide solution (2 ml) was added. The mixture was stirred under heating at 
90*^0 for 40 min. After the starting compound disappeared, the ethanol was 
distilled away under reduced pressure. The residue was acidified with IN 
hydrochloric add (3 ml) and extracted with ethyl acetate. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate. The 
drying agent was filtered off and the filtrate was concentrated under reduced 
pressure to give the objective compound (0.19 g, 99%) as colorless crystals. 

^H-NMR(CDCl3, 6 ppm) : 8.14(1H, s), 7.87(1H, dd, J=l.l and8.4Hz),7.76(lH,d, 
J=8.2Hz), 7.43(1H, d, J=2.1Hz), 7.10(1H, dd, J=2.1 and 8.3Hz), 6.67(1H, d, 
J=8.3Hz), 5.65(2H, s), 2.63(3H, s) 
Preparation Example 40-1 

3-Ethyl-7~(methoxycarbonyl)-2,4-(lH,3H)-quinazolinedione 

A mixture of dimethyl 2-aminoterephthalate (4.18 g), ethyl isocyaaate (2.58 
ml) and triethylamine (1.0 ml) in toluene (20 ml) was heated at 70^*0 for 15 hr. 
After concentration, methanol (50 ml) and concentrated hydrochloric acid (10 ml) 
was added and the mixture was stirred at room temperature for 5 hr. After 
concentration, the residue was washed with water (50 ml) and methanol (50 ml) 
and dried to give the object compound (2.23 g). 
^H-NMR(DMSO-de , 6 ppm) : 1.14(3H, t, J=7.1Hz), 3.88(3H, s), 3.92(2H, quartet, 
J-7.1HZ), 7.69(1H, dd, J=8.3 and 1.4Hz), 7.75(1H, d, J=1.2Hz), 8.03(1H, d, 
J=8.2Hz), 11.58(lH,brs) 
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Preparation Ebuunple 40-2 

l-(2,4-Dichlorobenzyl)-3-ethyl-7-(metho3grcarlx)nyl)-2,4(lH,3H)-qum 

A mixture of 3-ethyl-7-(methoxycarbonyl)-2,4(lH,3H)-quinazolmedione 
(2.17 ^, 2,4-dichloroben2yl chloride (2.05 g), potassium iodide (1.45 g) and 
potassium carbonate (5.0 g) in acetone (80 ml) was heated under reflux for 1.5 hr. 
After cooling, water (50 ml) was added to the reaction mixture and the precipitate 
was collected by filtration. The precipitate was washed with water (30 ml) and 
methyl t-butyl ether (30 ml) and dried to give the object compound (2.60 g). 

^H-NMR(DMSO-d6 , 6 ppm) : 1.20(3H, t, J=7.0Hz), 3.83(3H, s), 4.02(2H, quartet, 
J=7.0Hz), 5.38(2H, s), 7.16(1H, d, J=8.5Hz), 7.29-7.31(lH, m), 7.51(1H, s), 
7.75(1H, d, J=2.0Hz), 7.80(1H, d, J=8.1Hz), 8.22(1H, d, J=8.1Hz) 
Preparation Example 40-3 

7-Carboxy- l-(2,4-dichlorobenzyl)-3-ethyl-2,4-( lH,3H)-quina2olinedione 
l-(2,4-Dichlorobenzyl)-3-ethyl-7-(methoxycarbonyl)-2,4( 1 H,3H)- 
quinazolinedione (2.36 g) in a mixture of a 5% aqueous sodium hydroxide solution 
( 10 g) and methanol (30 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric acid (3.9 ^ was added to the reaction mixture and the 
precipitate was collected by filtration. The precipitate was washed with wata: 
(100 g) and toluene (20 ml) and dried to give the objective compound (2.27 g) as 
white crystals. 

*H-NMR(DMSO-d6 , 6 ppm) : 1.19(3H, t, J=7.0Hz), 4.02(2H, quartet, J=7.0Hz), 
5.37(2H, s), 7.14(1H, d, J=8.4Hz), 7.30(1H, dd, J=8.4 and 2.1Hz), 7.48(1H, s), 
7.75(1H, d, J=2.1Hz), 7.78(1H, d, J=8.0Hz), 8.20(1H, d, J=8.1Hz) 
IR(Nujol) : 1724, 1704, 1662cm-^ 
mp : 238-240'C. 
Preparation Example 41-1 

3-(2,4-Dichlorobenzyl)-7-(methQxycarbonyl)-2,4(lH,3H)-quinazolinedione 

A mixture of dimethyl 2-aminoterephthalate (4.18 g), N,N'- 
carbonyldiimidazole (3.89 ^ and N-methylmorpholine (4.0 ml) in tetrahydrofuran 
(30 ml) was stirred at room temperature for 2 1 hr. After concentration of the 
reaction mixture, acetonitrile (70 ml) and 2,4-dichlorobenzylamine (5.47 g) were 
added and the mixture was stirred at reflux temperature for 2 hr. The 
precipitated solid was washed with water (50 ml) and acetonitrile (50 ml) and dried 
to give the objective compound (4.64 g). 
*H-NMR(DMSO-d6 , 6 ppm) : 3.90(3H, s), 5.09(2H, s), 7.15(1H, d, J=8.4Hz), 
7.30(1H, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.2Hz), 7.71(1H, dd, J=8.3 and 
1.4Hz), 7.81(1H, s), 8.06(1H, d, J=8.4Hz), 11.8(1H, brs) 
Preparation Example 41-2 

3-(2,4-Dichlorobenzyl)-7-(methoxycarbonyl)- l-methyl-2,4(lH,3H)- 
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quinazolinedione 

A mixture of 3-(2,4-dichloroben2yl)-7-(methoxycarbon^^^ 
quinazolinedione (2.30 g), methyl iodide (2.13 g) and potassium carbonate (2.07 g) 
in acetone (30 ml) was heated under reflux for 2 hr. After cooling, the reaction 
mixture was concentrated, and the residue was washed with water (60 ml) and 
methyl t-butyl ether (20 ml) and dried to give the objective compound (2.25 ^ as 
white crystals. 

^H-NMR(DMSO-de , 6 ppm) : 3.58(3H, s), 3.93(3H, s), 5.14(2H, s), 7.17(1H, d, 
J=8.4Hz), 7.29 (IH, dd, J=8.4 and 2.0Hz), 7.65(1H, d, J=2.0Hz), 7.84(1H, dd, 
J=8.2 and 1.2Hz), 7.91(1H, s), 8.18(1H, d, J=8.2Hz) 
Preparation Example 41-3 

7"Carbo5gr-3-(2,4-dichlorobenzyl)-l-methyl-2,4(lH,3H)-quinazol^ 

3-(2,4-Dichlorobenzyl)-7-{methoxycarbonyl)-l-methyl-2,4-(lH,3H)- 
quinazolinedione (2.02 g) in a mixture of a 5% aqueous sodium hydroxide solution 
(10 g) and methanol (30 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric acid (5.5 g) was added to the reaction mixture and the 
precipitate was collected by filtration. The precipitate was washed with water (50 
g) and methanol (50 ^ and dried to give the objective compound (1.90 g) as white 
crystals. 

^H-NMR(DMSO-de , 6 ppm) : 3.58(3H, s), 5.14(2H, s), 7.16(1H, d, J=8.5Hz), 7.29 
(IH, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.1Hz), 7.82(1H, d, J=8.2Hz), 7,91(1H, s), 
8a6(lH, d, J=8.2Hz) 
IR(Nujol) : 1712, 1691, 1667cm-^ 
mp: 308-3 lO^C. 
Preparation Example 42-1 

3-(2,4-Dichloroben2yl)-7-(methoxycarbonyl)-4(3H)-quinazol]^ 

A solution of dimethyl 2-aminoterephthalate (4.18 g) and N,N- 
dimethylformamide dimethyl acetal (4.77 g) in dimethylformamide (20 ml) was 
heated at 135*^0 for 2 hr. The reaction mixture was concentrated to give an on 
(5.40 g). To 2.70 g of the oil, 2,4~dichloroben2ylamine (3.52 g) was added and the 
mixture was heated for at lOO^'C for 5 min. After cooling, the residue was washed 
with water (50 ml) and 2-propanol (50 ml) and dried to give the objective 
compound (3. 10 g) as white crystals. 
'H-NMR(DMSO-d« , 6 ppm) : 3.99(3H, s ), 5.26(2H, s), 7.24-7.27(2H, m), 7.42 
(IH, d, J-8.4HZ), 7.44(1H, d, J=2.2Hz), 8.12(1H, dd, J-8. 3 and 1.7Hz), 8,25(1H, s), 
8.35(1H, d, 8.4Hz), 8.39(1H, d, 1.4Hz) 
Preparation Example 42-2 

7-Carbox^-3-(2,4-dichlorobenzyl)-4(3H)-quinazolinone 

3-(2,4-Dichlorobenzyl)-7-(methoxycarbonyl)-4(3H)-quinazolinone (2.00 g) 
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in a mixture of a 5% aqueous sodium hydroxide solution (20 ml) and methanol (20 
ml) was heated under reflux for 1 hr. After cooling, concentrated hydrochloric 
acid was added to the reaction mixture and the precipitate was collected by 
filtration. The precipitate was washed with water (50 g) and toluene (30 ml) and 
dried to give the objective compound (1.50 g) as white crystals. 

^H-NMR(DMSO-de , 6 ppm) : 5.25(2H, s), 7.19(1H, d, J=8.4Hz), 7.37(1H, dd, 
J=8.4 and 2,3Hz), 7.68{1H, d, J=2.1Hz), 8.03(1H, dd, J=8.2 and 1.5Hz), 8.18(1H, s), 
8.23(1H, d, J=8.4Hz), 8.58(1H, s) 
IR(Nujol) : 1724, 1679, 1660cm-^ 
mp : 244-246"C. 
Preparation Example 43-1 

Dimethyl 2-((2,4-dichlorophenyl)acetylamino)terephthalate 

A mixture of dimethyl 2-aminoterephthalate (2.09 g), 2,4- 
dichlorophenylacetic acid (2.05 g), N,N-dimethylaminopyridine (1.32 g) and 
dicyclohexylcarbodiimide (2,22 g) in tetrahydrofuran (20 ml) was stirred at room 
temperature for 2 hr and then at 80''C for 4 hr. After cooKng, the precipitate was 
filtered off and the filtrate was washed with IN hydrochloric acid. Chloroform was 
added to the obtained organic layer, and the mixture was washed with a saturated 
aqueous sodium hydrogencarbonate solution and dried over sodium sulfate. The 
solvent was distilled away and the residue was washed with water and methanol to 
give the object compound (2.54 g) as white crystals. 

^H-NMR(DMSO-de , 6 ppm) : 3.81(3H, s ), 3.86(3H, s), 3.93(2H, s), 7.45 (IH, dd, 
J=8.3 and 2.1Hz), 7.51(1H, d, J=8.3Hz), 7.73(1H, dd, J=8.2 and 1.7Hz), 7.97(1H, d, 
J=8. 2Hz), 8.74{1H, d, 1.7Hz), 10,64(1H, s). 
Preparation Example 43-2 

2-(2,4-DicWorobenzyl)-3-methyl-7-(methylcarbamoyl)-4(3H)-quinazolinone 

Dimethyl 2-({2,4-dichlorophenyl)acetylamino)terephthalate (0.96 gj and a 
40% aqueous methylamine solution (5 ml) in a mixture of methanol (20 ml) and 
tetrahydrofuran (20 ml) were stirred at room temperature for 1 hr. After 
concentration of the reaction mixture, methanol (20 ml) and concentrated 
hydrochloric acid (5 ml) were added to the residue and the mixture was stirred at 
50**C for 30 min. The reaction mixture was concentrated to give the objective 
compound (0.90 g) as white crystals. 
'H-NMR(CDCl3 , 6 ppm) : 3.05(3H, d, J=4.9Hz), 3.56(3H, s), 4.28(2H, s), 6.24(1H, 
brs), 7.12(1H, d, J=8.4Hz), 7.22(1H, dd, J=8.3 and 2.1Hz), 7.48(1H, d, J=2.2Hz), 
7.86(1H, dd, J=8.2 and 1.7Hz), 7.90(1H, d, J=1.6Hz), 8.32(1H, d, J=8.4Hz). 
Preparation Example 43-3 

7-Carboxy-2-(2,4-dichloroben2yl)-3-methyl-4(3H)-quinazolinone 

2-(2,4-Dichlorobenzyl)-3--methyl-7-(methylcarbamoyl)-4(3H)-quinazolinone 
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(0.88 g) in a mixture of concentrated sulfuric add (2.0 g) and water (2.0 g) was 
stirred at 100°C for 7 hr. After cooling of the reaction mixture, water (5 ml) was 
added. The precipitate was collected hy filtration, washed with methanol and 
dried to give the objective compound (0.69 g) as white crystals. 
^H-NMR(DMSO-d6 , 6 ppm) : 3.58(3H, s), 4.37(2H, s), 7.37-7.44(2H, m), 7.66(1H, 
d, J=2.0Hz), 7.87(1H, d, J=1.4Hz), 7.94(1H, dd, J=8.2 and 1.6Hz), 8.20(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1719, 1676cm-' 
mp : 266-27 1°C. 
Preparation Example 44-1 

6-(Ethoxycarbonyl)-3-(2,4-dichloroben2yl)-3,4-dihydro-2-methylquina2oline 
hydrochloride 

A mixture of ethyl 3-methyl-4-nitrobenzoate (2.09 g), N-bromosuccinimide 
(2.78 g) and AIBN (0. 12 g) in carbon tetrachloride (10 ml) was heated under reflux 
for 12 hr. After cooling, precipitate was filtered off and the filtrate was 
concentrated. 2,4-Dichloroben^lamine (2.76 g), the potassium carbonate (2.76 
g) and toluene (20 ml) were added to the residue and the mixture was stirred under 
heating at lOO'C for 1.5 hr. After cooling, the reaction mixture was washed with 
water and concentrated hydrochloric acid (5 ml) was added to the toluene layer. 
The resulting solid was collected by fQtradon, washed with vrater and toluene and 
dried to give a crude product of ethyl 3-(2,4-dichlorobenzylamino)methyl-4- 
nitrobenzoate hydrochloride (2.74 ^. 

To the crude product were added sodium hydrosulfite (17 g), 
tetrahydrofiiran (20 ml), ethanol (20 ml) and water (80 ml) and the mixture w^ 
heated under reflux for 1 hr. After cooling, the tetrahydrofiiran layer was 
separated and conc^trated. To the residue containing ethyl 4-amino-3-(2,4- 
dichlorobenzyl-amino)methylbenzoate as a main component , acetic add (20 ml) 
and acetic anhydride (20 ml) were added and the mixture was heated at lOO'C for 
1 hr. After concentration of the reaction mixture containing ethyl 4- 
acetylamino-3-(2,4-dichlorobenzylamino)methylbenzoate as amain component, 
methanol (20 ml) and concentrated hydrochloric add (5 ml) were added and the 
mixture was heated under reflux for 1 hr. The reaction mixture was concentrated 
to give a crude product of the object compound (0.68 g). 
Preparation Example 44-2 

6-Carboxy-3-(2,4-dichlorobenzyl)-3,4-dihydro-2-methylquinazoline hydrochloride 

6-(Ethoxycarbonyl)-3-(2,4-dichlorobenzyl)-3,4-dihydro-2- 
methylquinazoline hydrochloride (0.68 g) in a mixture of a 10% aqueous sodium 
hydroxide solution (5 ml) and ethanol (10 ml) was stirred at 60°C for 1 hr. After 
standing cool the reaction mixture, concentrated hydrochloric acid (5 ml) was 
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added and the precipitate was collected by filtration. The precipitated was 
washed with toluene and 2-propanol and dried to give the objective compound 
(0.41 g) as white crystals. 

^H-NMR(DMSO-de , 6 ppm) : 3.55{3H, s), 4.74(2H, s), 4.90(2H, s), 7.31(1H, d, 
J=8.3Hz), 7.49 (IH, dd, J=8.4 and 2.2Hz), 7.64(1H, d, J=8.4Hz), 7.71(1H, s), 
7.76(1H, d, J=2.0Hz), 7.89(1H, d, J=8.3Hz), 12.96(1H, brs) 
IR(Nujol) : 17 18cm ^ 
mp : 277"C (decomposition) 
Preparation Example 45-1 

Dimethyl 2-((2,4-dichlorobenzyl)amino)terephthalate 

Dimethyl 2-aminoterephthalate (10.45 g), 2,4-dichlorobenzyl chloride 
(1 1.74 g), potassium iodide (8,33 g) and potassium carbonate (13.82 g) in a mixed 
solvent of toluene (50 ml) and water (30 ml) were heated under reflux for 20 hr. 
After cooling, toluene (50 ml) was added and the precipitated yellow crystals were 
collected by filtration. The crystals were washed with water and toluene and dried 
to give the objective compound (7.87 g). The mother liquor was concentrated and 
crystallized from ethyl acetate to give the second crystals (4.43 g). 

^H-NMR(CDCl3 , 6 ppm) : 3.88(3H, s), 3.90(3H, s), 7.19-7.27(4H, m), 7.42(1H, d, 
J=2.0Hz), 7.99(1H, d, J=8.8Hz), 8.20-8.28(lH, m) 
Preparation Example 45-2 

Dimethyl 2-((N-acetyl)-(2,4-dichloroberizyl)aniino)terephthalate 

A mixture of dimethyl 2-(2,4-dichlorobeiizyl)aminoterephthalate (12,00 g), 
N,N-dimethylaniline (7.92 and acetyl chloride (5.5 ml) in toluene (140 ml) was 
heated at 50^*0 for 15 hr. After cooling, ice and concentrated hydrochloric add 
wei^ added to acidify the reaction mixture and the toluene layer was separated. 
The toluene layer was washed successively with water and a saturated aqueous 
sodium hydrogencarbonate solution, dried over sodium sulfate and concentrated. 
The residue was crystallized firom 2-propanol to give the objective compound (8.40 
g) as white crystals. 

^H-NMR(CDCl3 , 6 ppm) : 3.88(3H, s), 3.90(3H, s), 7.19-7.27(4H, m), 7.42(1H, d, 
J=2,0Hz), 7.99(1H, d, J=8.8Hz), 8.20-8.28(lH, m) 
Preparation Example 45-3 

2-((N-Acetyl)-(2,4-dichlorobenzyl)amino)terephthalicacid 

A mixture of dimethyl 2-((N-ace1yl)-(2,4-dichlorobenzyl)amino)terephthalate 
(2,05 g) and 10% aqueous sodium hydroxide solution (8.00 g) in methanol (20 ml) 
was heated at 60''C for 1 hr. After cooling, concentrated hydrochloric acid was 
added to acidify the reaction mixture and the precipitated solid was collected by 
filtration. The solid was washed with water (60 ml) and dried to give the objective 
compound (1.87 g) as white crystals. 
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^H-NMR(DMSO-de , 6 ppm) : 1.73(3H, s), 4.30(1H, d, J=10,30Hz), 5.28{1H, d, 
J=10.30Hz), 7.37(1H, dd, J=8.3 and 2.0Hz), 7.41(1H, d, J=8.4Hz), 7.52(1H, d, 
J=2.0Hz), 7.55{1H, s), 7.97-7.99(2H, m) 
Preparation E^xample 45-4 

2-({N-Ace1yl)-(2,4-dichlorobenzyl)ainino)- 1 ,4-dicarbamoylbenzene 

A mixture of 2-({N-acetyl)-(2,4-dichlorobenz^l)amino)terephthalic acid {1,80 
g) and N,N'-carbonyldiimidazole {1.62 g) in tetrahydrofuran (10 ml) was stirred at 
room temperature for 1 hr. Thereto was added 25% ammonia water {50 ml). 
The mixture was stirred for 10 min and concentrated. The residue was washed 
with water and 2-propanol and dried to give the object compound (1.56 g) as white 
crystals. 

^H-NMR(DMSO-de , 6 ppm) : 1.80(3H, s), 4.27{1H, d, J=15.75Hz), 5.28(1H, d, 
J=15.75Hz), 7.37(1H, dd, J=8.4 and 2.1Hz), 7.44{1H, d, J=8.4Hz), 7.50(1H, brs), 
7.54(1H, d, J=2.1Hz), 7.55(1H, d, J=1.5Hz), 7.59(1H, d, J=8.0Hz), 7.66(1H, brs), 
7.88(1H, d, J=7.9Hz), 8.01(1H, brs), 8.04(1H, brs) 
Preparation Example 45-5 

7-Carbamoyl-l-(2,4-dichlorobenzyl)-2-methylquinazoline-4-one 

2-{{N-Acetyl)-(2,4-dicWorobenzyl)amino)-l,4-dicarbamoylbenzene {1.50 g) 
in a mixture of concentrated hydrochloric acid (10 ml) and methanol (30 ml) was 
heated under reflux for 30 min. After concentration, the object compound ( 1 .46 
g) was obtained as white crystals. 
*H-NMRpMSO-de , 6 ppm) : 2.70(3H, s), 5.70(2H, s), 7.16(1H, d, J=8.4Hz), 
7.35(1H, dd, J=8.4 and 2.1Hz), 7.77(1H, brs), 7.86(1H, brs), 8.09{1H, d, J=8.2Hz), 
8.32(1H, d, J=8.2Hz), 8.37(1H, brs) 
Preparation EKample 45-6 

7-Carboxy-l-(2,4-dicMoroben2yl)-2-methyl-4(lH)-quinazolin 

7-Carbamoyl-l-(2,4-dichloroben2yl)-2-methyl-4(lH)-quinazolinone (1.40 g) 
in a mixture of concentrated sulfuric add (6 ml) and water (6 ml) was heated at 
100**C for 1 hr. After cooling, the precipitated solid was collected by filtration, 
washed with water, dried and concentrated to give the object compound (1.46 ^ as 
white crystals. 

'H-NMR{DMSO-de , 6 ppm) : 2.54{3H, s), 5.56 (2H, s), 6.94{1H, d, J=8.5Hz), 
7.32(1H, d, J=8.5Hz), 7.74(1H, s), 7.81(1H, d, J=L9Hz), 7.96(1H, d, J=8.2Hz), 
8.20{1H, d, J=8.2Hz). 
Preparation Eicample 46-1 
Methyl 4-bromomethyl-3-nitrobenzoate 

A mixture of methyl 3-nitro-4-methylbenzoate {4.147 g), N-bromo- 
succinimide (7. 12 g) and AIBN (0.40 g) in carbon tetrachloride (30 ml) was stirred 
at 70''C for 42 hr. After cooling, the insoluble matter was filtered off and the 
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filtxate was concentrated to give an oil (7,40 g) containing the object compound. 
Preparation Example 46-2 

2-{(N-Acetyl)anainomethyl)-5-((N-ace1yl)carbanioyl)-l-nitro 

The crude methyl 4-bromomethyl-3-nitrobenzoate (7.40 ^ obtained above 
in 25% aqueous ammonia water (140 ml) and methanol (70 ml) was stirred at SO^^C 
for 1 hr. The reaction mixture was concentrated, and acetic acid (50 ml) and 
acetic anhydride (50 xrA) were added. After refluxing for 30 min, the reaction 
mixture was cooled and a saturated aqueous sodium hydrogencarbonate solution 
was added. The mixture was extracted with ethyl acetate, dried over magnesium 
sulfate and concentrated. The residue was washed with chloroform to give the 
object compound. 

*H-NMR(DMS0-d6 , 6 ppm) : 1.91(3H, s), 2.34(3H, s), 4.57(2H, d, J=5.9Hz), 
7.63(1H, d, J=8,3Hz), 8,19(1H, d, J=8.2Hz), 8.48-8.53{2H, m), 11.26(1H, brs) 
Preparation Rxample 46-3 

2-((N-Acetyl)arninomethyl)-5-((N-ace1yl)carbamoyl)aniline 

2-((N-Acelyl)aminomethyl)-5-((N-acetyl)carbamoyl)-l-nitrobenzene (1.00 g) 
and sodium hydrosulfite (7.0 g) in a mixture of tetrahydrofuran (5 ml), ethanol (5 
ml) and water (20 ml) were heated under reflux for 1 hr. After cooling, the organic 
layer was separated, dried over sodium sulfate and concentrated. The residue 
was purified by silica gel column chromatography to give the objective compound 
(1.06 g). 

Preparation Example 46-4 

7-{Acetylcarbamoyl)- l-(2,4-dichlorobenzyl)- 1 ,4-dihydro-2-methylquinazoline 
hydrochloride 

5-(Acetylcarbamoyl)-2-{acetylaminomethyl)anilrne (1.06 g), potassium 
carbonate (1.40 g), potassium iodide (0.8 and 2,4-dichlorobenzyl diloride (1.40 
g) in a mixture of dimethylformamide (15 ml) and water ( 10 ml) were stirred at 90*C 
for 15 hr. After concentration of the reaction mixture, water was added and the 
mixture was extracted with ethyl acetate. The extract was concentrated, and 
methanol (5 ml) and concentrated hydrochloric acid (5 ml) were added. The 
mixture was refluxed for 1 hr. The reaction mixture was concentrated and 
purified by thin-layer chromatography to give the objective compound (0.46 g). 
Preparation Example 46-5 

7-Carboxy-l~(2,4-dichlorobenzyl)-l,4-dihydro-2-methylquinazoline 1/2 sulfate 

To 7-(ace1ylcarbamoyl)- l~{2,4-dichloroben2yl)- l,4-dihydro-2- 
methylquinazoline hydrochloride (0.46 g) were added water (1.2 g) and 
concentrated sulfuric acid (1.0 g) and the mixture was heated at 70''C for 90 min. 
After cooling, ice was added and the precipitated solid was collected by filtration. 
The precipitate was washed with water and 2-propanol and dried to give the 
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objective compound (0.145 g). 
^H-NMR(DMSO-d6 , 6 ppm) : 2,24(3H, s), 4.67(2H, s), 5.14(2H, s), 7.14(1H, s), 
7.23(2H, t, J=7.2Hz), 7.38(1H, d, J=8,4Hz), 7.65(1H, d, J=7,2Hz), 7.75(1H, s) 
Preparation Example 47-1 

l-(2,4-DicWorobenzyl)-7-(ethoxycarbonyl)-3-melJiyl-2(lH)-qum^ 

A mixture of ethyl 4~amino-3-(2,4'-dichlorobenzylamino)benzoate (L90 g) 
and methyl pyruvate (0.55 ml) in toluene (15 ml) was heated under reflux for 1 hr. 
The reaction mixture was concentrated. The residue was washed with methanol 
and dried to give the object compound (0.50 g) as yeUow crystals. 

^H-NMR(DMSO-de , 6 ppm) : L28(3H, t, J=7.2Hz), 2.53(3H, s), 4.28(2H, quartet., 
J=7.1Hz ), 5.49(2H, s), 6.99(1H, d, J=8.6Hz), 7.27 (IH, dd, J=8.4 and 2.1Hz), 
7.63(1H, s), 7.76(1H, d, J=2.1Hz), 7.84-7.91(lH, m) 
Preparation Example 47*2 

7-Carboxy-l-(2,4-dicUorobenzyl)-3-methyl-2(lH)-quinoxalLnone 

l-(2,4-DicWorobenzyl)-7-(ethoxycarbonyl)-'3"methyl-2(lH)-quinoxalinone 
(0.50 g) in a mixture of a 5% aqueous sodium hydroxide solution (3 g) and 
methanol (20 ml) was heated under reflux for 1 hr. After cooling, concentrated 
hydrochloric acid (4 ml) and water (10 ml) were added to the reaction mixture and 
the precipitate was collected by filtration. The precipitate was washed with water 
(30 g) and dried to give the object compound (0.36 g) as yellow crystals. 
^H-NMR(DMSO-de , 6 ppm) : 2.52(3H, s), 5.47(2H, s), 6.92(1H, d, J=8.4Hz), 
7.26(1H, dd, J=8.4 and 2.0Hz), 7.62(1H, s), 7.76(1H, d, J=2.0Hz), 7.84-7.89(lH, m) 
Preparation Example 48-1 

l-(2,4-Dichlorobenzyl)-7-(ethoxycarbonyl)-2,3(lH,4H)-quinoxalinedione 

To a solution of ethyl 4-ainino3-(2,4-didiloroben2ylaniino)benzoate (1.53 g) 
and dimethylaniline (0.71 ^ in toluene was added oxalyl dichloride (0.51 ml). 
After stirring at room temperature for 1.5 hr, ice was added to the reaction mixture. 
The toluene layer was separated and washed with 6N hydrochloric add. The 
toluene layer was concentrated, and the residue was washed with methyl t-butyl 
ether and dried to give the object compound (1.03 g) as white ciystals. 
^H-NMR(DMSO-de , 6 ppm) : 1.24(3H, t, J=7.2Hz), 4.21(2H, quartet., J=7.1Hz ), 
5.34(2H, s), 7.24-7.32 (3H, m), 7.30(1H, d, J=2.1Hz), 7.73(1H, dd, J=8.3 and 
1.7Hz), 7.75(1H, d, J=2.1Hz), 12.38(1H, brs) 
Preparation Example 48-2 

l-(2,4-Dichlorobenzyl)-7-(ethoxy^carbonyl)-4-methyl-2,3(lH,4H)-quinoxalinedione 

A mixture of l-(2,4-dichlorobenzyl)-7-(ethoxycarbonyl)quinoxaline-2,3- 
dione (0.90 g), methyl iodide (0.49 g) and potassium carbonate (0.63 g) in acetone 
(20 ml) was heated under reflux for 2 hr. After cooUng, the reaction mixture was 
concentrated. The residue was washed with water (150 ml) and methyl t-butyl 
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ether (100 ml) and dried to give the object compound (0.84 g) as white crystals. 
^H-NMR(DMSO-de , 6 ppm): 1.25(3H,t,J=7;lHz),3.59(3H,s),4.23(2H, quartet, 
J=7. IHz ), 5.37(2H, s), 7.24 (IH, d, 8.5Hz), 7.30(1H, dd, J=8.5 and 2. IHz), 7.42(1H, 
d, J=1.6Hz), 7.56(1H, d, J=8.6Hz), 7.76(1H, d, J=2.1Hz), 7.80(1H, dd, J=8.6 and 
1.6Hz). 

Preparation ESxample 48-3 

7-Carboxy- l-(2,4-dichlorobenzyl)-4-methyl-2,3( lH,4H)-quinoxalinedione 

l-(2,4~Dichlorobenzyl)-7-(ethoxycarbonyl)-4-methyl-2,4(lH,4H)- 
quinoxalinedione (0.80 g) in a mixture of a 3% aqueous sodium hydroxide solution 
(10 g) and methanol (15 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric acid (4 ml) and water (10 ml) were added to the reaction 
mixture and the precipitate was collected by filtration. The precipitate was 
washed with water (50 g) and methyl t-butyl ether (30 ml) and dried to give the 
object compound (0.56 g) as yellow crystals. 

^H-NMR(DMSO-de , 6 ppm) : 3.59 (3H, s), 5.35(2H, s), 7.20(1H, d, J=8.5Hz), 
7.29(1H, dd, J=8.5 and 2.2Hz), 7.41(1H, d, J=1.6Hz), 7.54(1H, d, J=8.7Hz), 
7.76(1H, d, J=2.2Hz), 7.80(1H, dd, J=8.6 and 1.7Hz). 
IR(Nujol) : 1716, 1681, 1659cm-^ 
mp : 320-322''C 
Preparation ESscample 49-1 

4-(2 ,4-Dichloroben2yl)-3-(ethoxycarbonyl)-5-ethylimidazo[ 1 ,2 -b]pyrazole 

To a solution of ethyl 3-(ethoxycarbonyl)-5-ethylimidazo[l,2-b]p)Tazole 
(0.348 g), which was prepared by a method described in Japanese Patent 
Unexamined Publication No, 163267/ 1993, in N,N-dimethylformamide was added 
sodium hydride (60% in oil, 0.100 g) and the mixture was stirred at room 
temperature for 30 min. 2,4-Dichloroben2yl chloride (0.870 ^ was added to the 
reaction mixture and the mixture was stirred at room temperature for 6 hr. The 
reaction mixture was concentrated to drjmess and the residue was dissolved in 
ethyl acetate. The organic layer was washed with water and dried. The solvent 
was evaporated and the residue was purified by silica gel column chromatography 
(eluent: chloroform/ ethyl acetate=2/ 1) to give the object compound (0.510 g). 
'H-NMR(CDCl3 , 6 ppm) : 1.19-1.25(6H, m), 2.45(2H, q), 4.18(2H, q, J=7.1Hz), 
5.73(2H, s), 6,57(1H, d, J-8.4Hz), 7.12(1H, dd, J=8.4 and 2.0Hz), 7.18(1H, s), 
7.41(1H, d, J=2.0Hz), 8.02(1H, s) 
Preparation Example 49-2 

3-Carboxy-4-(2,4-dichlorobenzyl)-5-ethylimidazo[ 1 ,2-b]pyrazole 

The objective compound (0.445 g) was obtained from 4-(2,4-dichlorobenz7l)- 
3-(ethoxycarbonyl)-5-ethylimidazo[l,2-b]pyrazole (0.510 g). 
^H-NMR(DMSO-d6 , 6 ppm) : 1.13(3H, dt, J=7.3 and 1.7Hz), 2.45(2H, q, 
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J=7.3Hz), 5.75(2H, s), 6.50(1H, d, J=8.3Hz), 7,34(1H, d, J=8.4Hz), 7.66(2H, d, 
J=8.3Hz), 7.83(1H, s), 1 L82(1H, brs) 
Preparation Esample 50-1 

5_(4.Cyanophenylaniino)methyMene-2,2-dimethyl- 1,3-^ 

A mixture of p-aminobenzonitrile (2,00 g), Meldrum's add (2.56 ^, ethyl 
orthoformate (2.76 g) and ethanol (10 ml) was heated at 120**C (bath temperature) 
to evaporate the ethanol. Ethyl acetate was added to the obtained orange soUd. 
The solid was pulverized, collected by filtration and washed with ethyl acetate to 
give the object compound (3.28 g) as a white powder. 
^H-NMR(CDCl3): 1.77 (6H, s), 7.34 (2H, d, J= 8 Hz), 7.73 (2H, d, J= 8 Hz), 8.67 (IH, 
d, J= 15 Hz), 11.24 (IH, br) 
Preparation Example 50-2 
4-Hydroxy-6~quinolinecarbonitrile 

A mixture of biphenyl (10 ml) and diphenyl ether (30 ml) was heated at 
250"C and 5-(4~cyanophenylamino)methylidene-2,2-dimethyl-l,3-dioxane-4,6- 
dione (3.28 g) was added thereto. The mixture was stirred for 1 hr. The reaction 
mixture was cooled to 80**C while stirring and hexane (100 ml) was added. The 
mixture was stirred in an ice bath for 0.5 hr. The resulting soUd was collected by 
filtration and washed with hexane to give the object compound (1.86 g) as a 
yellow-brown powder. 
^H-NMR{DMSO"de ): 6. 15 (IH, d, J- 7 Hz), 7.67 (IH, d, J= 8 Hz), 7.96-8.04 (2H, m), 
8.42 (IH, d, J=4Hz) 
Preparation Eacample 50-3 
4-Chloro-6-quinolinecarbonitrile 

Phosphorus oxychloride (0.518 ml) was added to DMF (9 ml) at an inner 
temperature of 5-7''C while stirring under ice-cooling, and the mixture was stirred 
at room temperature for 0.5 hr. 4-Hydroxy-6-quinolinecarbonitrile (860 mg) was 
added while stirring under ice-cooling and the mixture was stirred under ice- 
cooling for 1 hr, IN aqueous sodium hydroxide solution (18 ml) was added and 
the mixture was stirred at room temperature for 10 min. The precipitate was 
collected by filtration and washed with water to give a pale brown powder. The 
obtained powder was purified by silica gel column chromatography (eluent: 
chloroform-methanol=50/ 1) to give the object compound (800 mg) as a pale yellow 
powder. 

^H-NMR(CDCl3 ): 7.62 (IH, d, J= 7 Hz), 7.93 (IH, d, J= 8 Hz), 8.23 (IH, d, J= 8 Hz), 
8.65 (IH, d, J= 4 Hz), 8.92 (IH, d, J= 7 Hz) 
Preparation Example 50-4 
Methyl 4-methoxy-6-quinolinecarboxylate 

To a suspension of 4-chloro-6-quinolinecarbonitrile (910 mg) in methanol 
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(50 ml) was dropwise added slowly concentrated sulfuric acid (5 ml) while stirring 
under ice-cooling. The mixture was heated under reflux for 15 hr and 
concentrated sulfuric acid (10 ml) was added. The mixture was further heated 
under reflux for 24 hr. An aqueous sodium hydrogencarbonate solution was 
added thereto under ice-cooling to make the reaction mixture basic. The reaction 
mixture was extracted once with chloroform. The organic layer was washed once 
with water and saturated brine, respectively, and dried over magnesium sulfate. 
The organic layer was concentrated to dryness under reduced pressure to give a 
white solid. The solid was pulverized by IPE to give the object compound (9 10 mg) 
as a white powder. 

^H-NMR(CDCl3 ): 3.98 (3H, s), 4.08 (3H, s), 6.80 (IH, d, J= 7 Hz), 8.05 (IH, d, J= 8 
Hz), 8.29 (IH, d, J= 8 Hz), 8.83 (IH, d, J= 7 Hz), 8.97 (IH, d, J= 4 Hz) 
Pteparation E^cample 50-5 

Methyl 4-bromo-6-quinolinecarboxylate 

To a solution of methyl 4-metho5^-6-quinolinecarboxylate (910 mg) in DMF 
(7 ml) was added phosphorus tribromide (1.57 ml) while stirring under ice-cooling. 
DMF (7 ml) was added and the mixture was heated at SO'C for 3 hr. To the 
reaction mixture was added water (50 ml) and the reaction mixture was made 
weak basic with a IN aqueous sodium hydroxide solution. The resulting 
precipitate was collected by filtration and purified by silica gel colimm 
chromatography (eluent: chloroform-methanol= 100/0- 100/ 1) to give the object 
compound (420 mg) as a yellow powder. 
*H-NMR(CDCl3 ): 4.03 (s, 3H), 7.78 (IH, d, J= 7 Hz), 8. 15 (IH, d, J= 8 Hz), 8.36 
(IH, d, J= 8 Hz), 8.77 (IH, d, J= 7 Hz), 8.95 (IH, d, J= 4 Hz) 
Preparation Example 50-6 

4-(4-Phenylphenylo3cy)-6-quinolinecarba3cylic add 

60% Sodium hydride (38 mg) was suspended in dimethylimidazolinone (1 
ml). 4-Phenylphenol (160 m^ was added while stirring under water-cooling, and 
the mixture was stirred under water-cooling for 0.5 hr. Methyl 4-bromo-6- 
quinolinecarbo3cylate (100 m^ was added under water-cooling and the mixture 
was stirred at 100°C for 5 hr, and then at 140''C for 3 hr. Water (10 ml) was 
added to the reaction mixture and the mixture was extracted once vdth ethyl 
acetate. The aqueous layer was made adjusted to pH 4 with 1 N hydrochloric add 
and the resulting solid was collected by filtration to give the object compound (73 
m^ as a pale brown powder. 
»H-NMR(DMSO-d6 ): 6.78 (IH, d, J= 7 Hz), 7.37-7.53 (5H, m), 7.72 {2H, d, J= 8 Hz), 
7.84 (2H, d, J= 8 Hz), 8.1 1 (IH, d, J= 8 Hz), 8.29 (IH, d, J= 8 Hz), 8.82 (IH, d, J= 7 
Hz), 8.97 (IH, s) 
Preparation l^rample 50-7 
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4-Bromo-6-quinolinecarboxylic acid 

Methyl 4-bromo-6-quinolinecarboxylate (6.00 g) was dissolved in methanol 
(60 ml) and tetrahydrofuran (40 ml). A IN aqueous sodium hydroxide solution 
(30 ml) was added to the solution while stirring at room temperature and the 
mixture was stirred at room temperature for 3 hr. AIN aqueous sodium 
hydroxide solution (20 ml) was added and the mixture was heated under reflux for 
2 hr. The reaction mixture was adjusted to pH 4 with IN hydrochloric add. The 
resulting solid was collected by filtration and washed with water and ether to give 
4-bromo-6-quiiiolinecarboxylic acid (4.65 g) as a white powder. 
'H-NMR(DMSO-d6 ): 8.06 (IH, d, J= 7 Hz), 8.18 (IH, d, J= 8 Hz), 8.30 (IH, d, J= 8 
Hz), 8.77 (IH, s), 8.83 (IH, d, J= 7 Hz) 
Preparation Example 50-8 

4-(4-Phenylbenzyloxy)-6-quinolinecarboxylic acid 

In the same manner as in Preparation Example 50-6, the object compound 
(1.04 g) was obtained as a white powder from 4-bromo-6-quinolinecarboxylic acid 
(731 mg). 

^H>NMR(DMSO-de): 5.49 (2H, s), 7.26 (IH, d, J= 7 Hz), 7.35-7.51 (3H, m), 7.64- 
7.79 (6H, m), 8.04 (IH, d, J= 8 Hz), 8.21 (IH, d, J= 8 Hz), 8.80 (IH, s), 8.86 (IH, d, 
J= 7 Hz) 

Preparation Example 51-1 

Methyl 3-(4-phenylbenzyl)-2-methylbenzo[b]tWophene-5-carbo^ 

In the same manner as in Preparation Example 1-1, the object compound 
(263 mg) was obtained as pale yeUow crystals from methyl 2-methylbenzo- 
[b]thiophene-5-carboxylate (200 m^. 

^H-NMR(CDCl3 ) : 2.52(3H, s), 3.87(3H, s), 7.39-7.51(3H, m), 7.63-7.72(4H, m), 
7.84(1H, d, J=8Hz), 7.92-7.97(2H, m), 8.00(1H, dd, J=2, 8Hz), 8.30(1H, s) 
Preparation Eacample 51-2 

Methyl 3-((4-phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5-carboxylate 

In the same manner as in Preparation Example 1-2, the object compound 
(177 mg) was obtained as white crystals from methyl 3-(4-phenylbenzyl)-2- 
methylbenzo[b]thiophene-5-carbo5C7late (240 mg). 

'H-NMR{CDCl3 ) : 2 .55(3H, s), 3,90(3H, s), 4.23(2H, s), 7.20-7.24(2H, m), 7.28- 
7.57(7H, m), 7.80(1H, d, J=8Hz), 7.92(1H, dd, J=2, 8Hz), 8.30(1H, s) 
Preparation Example 51-3 

3-((4-Phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the object compound 
(134 mg) was obtained as pale yeUow crystals from methyl 3-((4- 
phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5-carboxylate (153 mg). 
^H-NMR(DMSO-de) : 2.59(3H, s), 4.23(2H, s), 7.23-7.34(3H, m), 7.42(2H, t, J-7Hz), 
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7.52-7.61(4H, m), 7,83(1H, d, J=8Hz), 7.92(1H, d, J=8Hz), 8.20(1H, s) 
Preparation Example 52-1 

Methyl 3-(2-chlorobenzyl)-2-methylbenzo[b]thiophene 

In the same manner as in Preparation Example 16-2, the object compound 
(220 mg) was obtained as pale yellow crystals from methyl 2-methylbenzo- 
[b]thiophene-5-carboxylate (200 mg). 

"H-NMR(CDCl3 ) : 2.40{3H, s), 3.89(3H, s), 7.38-7.52(4H, m), 7.80(1H, d, J=8Hz), 
8.00{1H, d, J=8Hz), 8.52(1H, s) 
Preparation Example 52-2 

Methyl 3-((2-chlorophenyl)hydro5gmaethyl)-2-methylbenzo[b]thioph 
carboxylate 

In the same manner as in Preparation Example 35-5, the object compound 
(189 mg) was obtained as pale yellow crystals from methyl 3-(2-chlorobenzoyl)-2- 
methylbenzo[b]thiophene-5-carboxylate (207 mg). 
'H-NMR(CDCl3 ) : 2.52(3H, s), 3.89(3H, s), 6.51(1H, s), 7.20-7.38(3H, m), 7.68(1H, 
dd, J=2, 8Hz), 7.76(1H, dd, J=2, 8Hz), 7.90(1H, s), 8.51(1H, s) 
Preparation E^xample 52-3 

Methyl 3-(2-chloroben2yl)-2-methylbenzo[b]thiophene--5-carbo3grlate 

In the same manner as in Preparation Example 35-6, the object compound 
(162 mg) was obtained as white crystals from methyl 3-((2-chlorophenyl)- 
hydroxymethyl)-2-methylbenzo[b]thiophene-5-carboxylate (170 mg). 
^H-NMR(CDCl3 ) : 2.47{3H, s), 3.89(3H, s), 4.26(2H, s), 6.69(1H, d, J=7Hz), 
7.02(1H, t, J=7Hz), 7.13(1H, t, J=7Hz), 7.42(1H, d, J=7Hz), 7.82(1H, d, J=8Hz), 
7.93(1H, d, J=8Hz), 8.17(1H, s) 
Preparation Example 52-4 

3-(2-Chlorobenzyl)~2-methylbenzo[b]tWophene-5-carlxxxylicacid 

In the same manner as in Preparation Example 4-7, the object compound 
(137 mg) was obtained as white crystals from methyl 3-(2-chlorobenzyl)-2- 
methylbenzoIb]thiophene-5-carboxylate (145 mg). 

^H-NMR(DMSO-de) : 2.52(3H, s), 4.27(2H, s), 6.80(1H, d, J=7Hz), 7,17(1H, t, 
J=7Hz), 7.23(1H, t, J=7Hz), 7.51(1H, d, J=8Hz), 7.83(1H, dd, J=2, 8Hz), 8.02(1H, d, 
J=8Hz), 8.04(1H, s) 
Preparation Example 53-1 
3-Nitro-4-propylbenzoic acid 

In the same manner as in Preparation Example 39-1, the object compound 
(31.0 g) was obtained as white crystals from 4-propylbenzoic acid (25.0 g) and 
fuming nitric acid (60 ml). 

^H-NMR(CDCl3,(5 ppm) : 1.02(3H, t, J=7.4Hz), 1.67-1.76(2H, m), 2.94(2H, t, 
J=7.8Hz), 7.49(1H, d, J=8.0Hz), 8.22(1H, dd, J=8.0 and 1.7Hz), 8.59(1H, d, 
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J=1.8Hz) 

Preparation ESxample 53-2 

Methyl 3-arnino-4-propylbenzoate 

To 3~nitro-4-propylbenzoic add (31.0 g) were added sulfuric acid (1.0 g) and 
methanol (300 ml) and the mixture was heated under reflux for 24 hr. After 
cooling, 5% Pd-C (0.60 g) was added to the reaction mixture and the mixture was 
stirred under a hydrogen atmosphere (normal pressure) for 6 hr. The reaction 
mixture was filtered through Celite and concentrated. To the residue was added a 
saturated aqueous sodium hydrogencarbonate solution, and the mixture was 
extracted with toluene. The toluene layer was dried over sodium sulfate and 
concentrated to give the object compound (28.7 g) as an brown oil. 

^H-NMR(CDCl3 , d ppm) : 1.00(3H, t, J=7.4Hz), 1.62-1.71(2H, m), 2.50(2H, t, 
J=7.7Hz), 3.72(2H, brs), 3.88(3H, s), 7.09(1H, d, J=7.8Hz), 7.34{1H, d, J=L7Hz), 
7.39(1H, dd, J=7.8 and 1.7Hz) 
Preparation Example 53-3 
3-Ethyl-6~(methoxycarbonyl)- IH-indazole 

To a solution of methyl 3-amino-4-propylbenzoate (5.07 g) in acetic acid 
(150 ml) was dropwise added a solution of sodium nitrite (2.07 g) in water (5 ml) for 
5 min. After stirring for 20 min, the reaction mixture was concentrated, and then 
toluene and a saturated aqueous sodium hydrogencarbonate solution were added 
to the residue. The separated toluene layer was dried over sodium sulfate and 
concentrated. The residue was allowed to stand and partially solidified. The 
soKd was washed with hexane and dried to give the object compound (2.44 ^ as a 
brown solid. 

^H-NMR(CDCl3 , 6 ppm) : 1.43(3H, t, J=7.6Hz), 3.04(2H, quartet, J=7.6Hz), 
3.97(3H, s), 7.75(1H, dd, J=8.4 and 0.8Hz), 7.81(1H, dd, J=8.4 and 1.3Hz), 
8.19(1H, d, J=0.9Hz) 
Preparation Example 53-4 

l-(2,4-Dichlorobenzyl)-3-ethyl-6-(methoxycarbonyl)-lH-indazole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (3.73 g) was obtained from 3-ethyl-6-(methoxycarbonyl)-lH- 
indazole (1.84 g), 60% sodium hydride (0.36 g) and 2,4-dichlorobenzyl chloride. 
The crude product was used in the next step without purification. 
^H-NMR(CDCl3 , 6 ppm) : 1.42(3H, t, J=7.6Hz), 3.04(2H, quartet, J=7.6Hz), 
3.94(3H, s), 5.65(2H, s), 6.56(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 and 2.0Hz), 
7.43(1H, d, J=2.1Hz), 7.76(1H, d, J=8.4Hz), 7.81(1H, dd, J=8.4 and l.OHz), 
8.05(1H, d, J= l.OHz) 
Preparation E^xample 53-5 

6-Carboxy- l-(2,4-dichlorobenzyl)-3-ethyl- 1 H-indazole 
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In the same manner as in Preparation Example 39-6, the object compound 
(2. 10 g) was obtained as brown crystals from the unpurified l-(2,4- 
dichlorobenzyl)-3-ethyl-6-(methoxycarbonyl)-lH-indazole (3.70 g). 
^H-NMR(DMSO-d6 , 6 ppm) : 1.29{3H, t, J=7,6Hz), 2.94(2H, quartet, J-7.5Hz), 
5.73(2H, s), 6.77(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.4 and 2.0Hz), 7.65-7.69{2H, m), 
7.87(1H, d, J=8.4Hz), 8.23(1H, s) 
Preparation Example 54-1 

6-Carbamoyl-3-(2,4-dichloroben2yl)-2-methylimidazo[ 1 ,2-a]p3n:idine 

A mixture of 3-bromo-4-(2,4-dichlorophenyl)-2-butanone (2.14 g), which 
was S5nithesized according to a method described in GB205177A, and 6- 
aminonicotinamide (2.10 g) in dimethylformamide (5 ml) was stirred at 100*^0 for 
64 hr. After concentration of the reaction mixture, the residue was washed with 
water and toluene and dried to give a crude product of the object compound (2.00 
g) as a brown solid. The crude product was used in the next step without further 
purification. 

Preparation Example 54-2 

6-Carboxy-3-(2 ,4-dichloroben2yl) -2-methylimidazo[ 1 ,2-a]pyridine 

The crude product of 6-carbamoyl-3-(2,4-dichlorobenzyl)-2- 
methylLmidazo[l,2-'a]pyridine (2.00 g) in a mixture of concentrated sulfuric add 
(8.0 g) and water (8.0 g) was stirred at lOO'C for 1 hr. After cooling of the reaction 
mixture, ice was added and the precipitate was collected by filtration. The 
precipitate was washed with water and dried to give a cmde product of the object 
compound ( 1 .50 ^ as a brown solid. The crude product was used in the next step 
without further purification. 

^H-NMR(DMSO-d6, 6 ppm) : 2.31(3H, s), 4.45(2H, s), 6.88(1H, d, J=8.4Hz), 
7.30(1H, dd, J=8.3 and 2.1Hz), 7.56(1H, d, J=8.8Hz), 7,61-7.66(1H, m), 7.67(1H, d, 
J=2.2Hz), 8.63(1H, s) 
Preparation Example SS 

Methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3grlate 

In the same manner as in Preparation Example 26-2, the object compound 
(330 mg) was obtained as white crystals from 5-bromo-2-methyl-3H-imidazo[4,5- 
b]pyridine (1.06 g). 
^H-NMR(CDCl3 ) : 2.80(3H, s), 4.03(3H, s), 8.07(2H, d, J=8Hz) 
Preparation Example 56-1 

Methyl 3-(2,3-dichlorobenzyl)-2-methyl-3H-irmdazo[4,5-b]p3aidine-5-ca^ 

In the same manner as in Preparation Example 14-2, the object compound 
(70 mg) was obtained as white crystals from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate. 
^H-NMR(CDCl3 ) : 2.62(3H, s), 4.00(3H, s), 5.72(2H, s), 6.50(1H, d, J=8Hz), 
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7.07(1H, t, J=8Hz), 7.43(1H, d, J=8Hz), 8.17(2H, q, J=8Hz) 
Freparation Sxample 56-2 

MelJiyl3-{(3-chlon)benzo[b]1±iiophene-2-ylme1^^ 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, the object compound 
(111 mg) was obtained as white crystals from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbo^late (106 mg). 

^H-NMR{CDCl3 ) : 2.68(3H, s), 4.03(3H, s), 5.88(2H, s), 7.35-7.48(2H, m), 7.68(1H, 
d, J-8Hz), 7.83(1H, d, J=8Hz), 8.04(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation Example 57-1 

3-(2 ,3-Dichlorobenzyl)-2-methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylic acid 

In the same manner as Preparation Example 4-7, the object compound (55 
mg) was obtained as white crystals from methyl 3-(2,3-dichlorobenzyl)-2-methyl- 
3H-imidazo[4,5-blpyridine-5-carboxylate (63 mg). 

^H-NMR(DMSO-de) : 2.52(3H, s), 5.65(2H, s), 6.46(1H, d, J=8Hz), 7.25(1H, t, 
J=8Hz), 7.63(1H, d, J=8Hz), 8.02(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation £«xample 57-2 

3-((3-CMorobenzo[b]tWophene-2-yl)methyl)-2-methyl-3H-i!iiidazo[4,5-b]p3ni 
5-carboxylic add 

In the same manner as in Preparation Example 4-7, the object compound 
(82 was obtained as white crystals from methyl 3-((3-chlorobenzo[b]- 
thiophene-2-yl)methyl)-2-methyl-3H-iiTudazo[4,5-b]pyridine-5-carbox^ (95 

^H-NMR(DMSO-d6) : 2.65(3H, s), 5.90(2H, s), 7.42-7.55(2H, m), 7.81(1H, d, 
J=8Hz), 7.93(1H, d, J=8Hz), 8.02(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Eixample 58-1 

Methyl 3-((2-chloro-4-phenylphenyl)methyl)-2-methylberizo[b]thiophene-5- 
carboxjrlate 

The object compound (288 mg) was obtained as white crystals from methyl 
3-(4-bromo-2-chlorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylate (484 mg). 
Preparation Example 58-2 

3-((2-Chlort)-4-phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5-carboxylic 
acid 

In the same manner as in Preparation Example 4-7, the object compound 
(237 mg) was obtained as white crystals from methyl 3-((3-chloro-4- 
phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5-carboxylate (273 mg). 
^H-NMR(DMS0-d5) : 2.55(3H, s), 4.31(2H, s), 6.84(1H, d, J=8Hz), 7.32-7.48(4H, m), 
7.62-7.66(2H, m), 7.81(1H, s), 7.83(1H, d, J-8Hz), 8.04(1H, d, J=8Hz), 8.08(1H, s) 
Preparation Example 59 
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3-Chloroben2X)[b]thiophene-2-methylene chloride 

In the same manner as in Preparation Example 14-1, the object compound 
(220 mg) was obtained as white crystals from 3-chlorobenzo[b]thiophene-2- 
methanol (200 m^. 
'H-NMR(CDCl3) : 4.92(2H, s), 7.39-7.50(2H, m), 7.78-7.83(2H, m) 
Preparation Example 60-1 

l-(2-Chloro-4-phenylben2yl)-6-(methoxycarbonyl)-3-methyl-lH-indaro 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (1. 10 g) was obtained from 6-(methoxycarbonyl)-3-methyl- 
IH-indazole (0.475 g), 60% sodium hydride (0.10 g) and 2-chloro-4-phenylben2yl 
bromide (0.70 g). The crude product was used in the next step without 
purification. 

^H-NMR(CDCl3, 6 ppm) : 2.64(3H, s), 3.94(3H, s), 5.73(2H, s), 6.74(1H, d, 
J=8.1Hz), 7.31(1H, dd, J=8.1 and 1.8Hz), 7.33-7.38(lH, m), 7.42(2H, t, J=7.5Hz), 
7.50-7.53(2H, m), 7.64-7.67(2H, m), 7.74(1H, d, J=8.4Hz), 7.82(1H, dd, J=8.4 
and L3Hz), 8.13(1H, s) 
Preparation Example 60-2 

6-Carboxy- l-'(2-chloro-4-phenylbenzyl)-3-methyl- IH-indazole 

In the same manner as in Preparation Example 39-6, the object compound 
(0.85 g) was obtained from l-(2-chloro-4-phenylben2yl)-6-(methoxycarbonyl)-3- 
methyl- 1 H-indazole ( 1 . 1 0 g) . 
^H-NMR(DMSO-de, 6 ppm) : 2.67(3H, s), 5.77(2H, s), 6.91(1H, d, J=8.1Hz), 
7.37(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.54(1H, dd, J=8.2 and 1.7Hz), 7.65(2H, 
d, J=7.5Hz), 7.67-7.71(lH, m), 7.77(1H, d, J=1.7Hz), 7.84(1H, d, J=8.4Hz), 
8.28(1H, s) 

Preparation ESxample 61-1 

l-(4-Bromo-2-chlorobenzyl)-6-(methoxycarbonyl)-3-methyl-lH-inda2ole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (2.00 ^ was obtained from 6-(methoxycarbonyl)-3-methyl- 
IH-indazole (0.63 g), 60% sodium hydride (0.13 g) and 4-bromo-2-chlorobenzyl 
chloride (1.30 g). The crude product was used in the next step without 
purification. 

Preparation Example 61-2 

l-(4-Bromo-2-chlorobenzyl)-6-carboxy-3-methyl-lH-indazole 

In the same manner as in Preparation Example 39-6, the object compound 
(1.00 g) was obtained from the unpurified l-(4-bromo-2-chlorobenzyl)-6- 
(methoxycarbonyl)-3-methyH H-indazole (2.00 g). 

'H-NMR(DMSO-d6, 6 ppm) : 2.50(3H, s), 5,70(2H, s), 6.77(1H, d, J=8.4Hz), 
7.46(1H, dd, J=8.3 and 2.0Hz), 7.68(1H, dd, J=8.4 and l.OHz), 7.77(1H, d, 
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J=2.0Hz), 7.82(1H, d, J=8.5Hz), 8.24(1H, s) 
Preparation E^xample 62-1 

3-(4-Bromo-2-cWoroberizoyl)-5-(methoxycarbonyl)-2-metiiy^^^ 

In the same manner as in Preparation Example 31-2, the object compound 
(3.09 g) was obtained as pale yellow crystals from 5-(metho5?ycarbonyl)-2- 
methylbenzo[b]furan (1.90 g), 4-bromo-2-chlorobenzoyl chloride (2.80 g) and 
aluminum chloride (2.67 g). 

'H-NMR(CDCl3 , 6 ppm):2.43(3H, s),3.924(3H, s),7.31(lH,d, J=8.2Hz), 
7.49(1H, d, J=8.6Hz),7.59(lH, d, J-8.1Hz), 7.70(1H, d, J=L4Hz), 8.05(1H, d, 
J-8.5HZ), 8.28(1H, s) 
Preparation Example 62-2 

3-(4~Bromo-2-chlorobenzyl)-5-(methox7carbonyl)-2-methylbenzo[b]furan 

In the same manner as in Preparation Example 3 1-3, a pale yellow oil (4.00 
g) containing the object compound as a main component was obtained from 3-(4- 
bromo-2-chlorobenzoyl)-5-(methox7carbonyl)-2-methylbenzo[b]furan (3.09 gj. 
The oil was used in the next step without purification. 

^H-NMR(CDCl3 , 6 ppm) : 2.40(3H, s), 3.89(3H, s), 4.01(2H, s), 6.89(1H, d, 
J=8.5Hz), 7.25(1H, d, J=8.3Hz), 7.42(1H, d, J=8.7Hz), 7.57(1H, d, J=1.9Hz), 
7.94(1H, dd, J=8.5 and 1.5Hz), 7.98(lH,s) 
Preparation Example 62-3 

3-(2-Chloro-4-phenylben2yl)-5-(metho3qrcarbonyl)-2-methylbenzo[b]fura^ 
To unpurified 3-(4-bromo-2-chloroben2yl)-5-(methoKycarbonyl)-2- 
methylbenzo[b]furan (4,00 g) were added a solution of phenylboric add (1.34 g) in 
ethanol (3 ml), tetrakis(triphenylphosphine)pa]ladium (0.40 ^, sodium carbonate 
(1.59 g), water (7.50 g) and toluene (30 ml) and the mixture was heated under 
reflux for 80 min. After cooling, the insoluble matter was removed by filtration 
through Celite and the ffltrate was washed with ethyl acetate and water. 
Saturated brine was added to the filtrate. The organic layer was separated, dried 
over anhydrous magnesium sulfate and concentrated to give an oil (3.50 g) 
containing the object compound as main component. The oil was used in the 
next step without purification. 

'H-NMR(CDCl3 ,(y ppm) : 2.44(3H, s), 3.89(3H, s), 4.12(2H, s), 7.09-8.09(1 IH, m) 
Preparation Example 62-4 

5-C^boxy-3-(2-chloro-4-phenylbenzyl)-2-methylbenzo[b]furan 

In the same manner as in Preparation Example 31-4, the object compound 
(1.22 g) was obtained as pale yellow crystals from the unpurified 3-(2-chloro-4- 
phenylbenzyl)-5-(methoxycarbonyl)-2-methylbenzo[b]furan (3.50 g). 

^H-NMR(DMSO-d6 ,5 ppm) : 2.48(3H, s), 4.15(2H, s), 7.30(1H, d, J=8.1Hz), 
7.36(1H, t, J=7.3Hz), 7.44(2H, t, J=7.6Hz), 7.56(1H, dd, J=8.0 and 1.9Hz), 7.57(1H, 
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d, J=8.6Hz), 7.66(2H, d, J=7.4Hz), 7.75(1H, d, J=1.9Hz), 7.82{1H, dd, J=8.6 and 
1.7Hz), 7.95(1H, d, J= 1.5Hz) 
Preparation Example 63 

3-(4-Bromo-2-cWoroben2yl)-5-carba3cy-2-methylbenzo[b]furan 

In the same manner as in Preparation Example 31-4, the object compound 
(0.67 g) was obtained as pale yellow crystals from 3-(4-brQmo-2-chloroben2yl)-5- 
(methoxycarbonyl)-2-methylbenzo[b]furan (1.15 g). 

^H-NMR(DMSO-d6 ,S ppm) : 2.44(3H, s), 4.08(2H, s), 7.18(1H, d, J=8.3Hz), 
7.47(1H, dd, J=8.3 and 2.0Hz), 7.56{1H, d, J=8.5Hz), 7.74(1H, d, J=2.1Hz), 
7.82(1H, dd, J=8.6 and 1.7Hz), 7.89(1H, d, J=1.6Hz) 
Preparation Example 64-1 

Methyl 3-(2,4-dichlorobenzyl)-2-methyl-3H-miidazo[4,5-b]pyridine-5-carbosylate 
and methyl l-{2,4-dicWorobenzyl)-2-methyl-lH-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2,4- 
dichlorobenzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carboxylate (2.20 g) and 
methyl l-(2,4-dichlorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5-carbox7late 
(2,00 g) were obtained as a pale yellow powder from methyl 2-methyl- IH- 
imidazo[4,5-b]pyridine-5-carboxylate (2.68 g) and 2,4-dichloiX)benzyl chloride 
(3.29 g). 

Methyl 3-(2,4-dicWoroberi^yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxyiate: 
'H-NMR(CDa3) : 2.53(3H, s), 3.99(3H, s), 5.63(2H, s), 6.60(1H, d, J=8Hz), 7.10(1H, 
dd, J=8 and 2Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/e 350 (M+Hf 

Methyl l-(2,4-dichlorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate: 
^H-NMR(CDCl3) : 2.64(3H, s), 4.02(3H, s), 5.41(2H, s), 6.43(1H, d, J=8Hz), 7.14(1H, 
dd, J=8 and 2Hz), 7.50(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 8.08(1H, d, J=8Hz) 
Mass(ESI) : m/e 350 (M+H)"^ 
Preparation Example 64-2 

3-(2,4-Dichlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 

In the same manner as in Preparation Example 4-7, the object compound 

(1.98 g) was obtained as a white powder from methyl 3-(2,4-dichlorobenzyl)-2- 

methyl-3H-imidazo[4,5-b]p3Tidine-5-carboxylate (2.17 g). 
*H-NMR(DMSO-d6) : 2.51(3H, s), 5.60(2H, s), 6.60(1H, d, J=8Hz), 7.32(1H, d, 

J=8Hz), 7.76(1H, s), 8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 

Mass(ESI) : m/e 334 (M-H)" 

Preparation Example 65-1 

2-Chloro-4-(thiophene-2-yl)benzyl alcohol 

In the same manner as in Preparation Eixample 1 1-2, the object compound 
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( 196 mg) was obtained as a pale yellow oil from 4-bromo-2-chloroben2yl alcohol 
(500 mg) and 2-thiopheneboronic add (318 mg). 

^H-NMR(CDCl3) : L93(1H, t, J=8Hz), 4.79(2H, d, J=8Hz), 7.09(1H, t, J=3Hz), 
7.29-7.34(2H, m), 7.46-7.54(2H, m), 7,61(1H, s) 
Preparation Example 65-2 

2-Chloro-l-((methanesulfonyloxy)met±iyl)-4-(t]iioph^ 

In the same manner as in Preparation Example 14-1, the object compound 
was obtained from 2-chloro-4-{thiophen-2-yl)benzyl alcohol (196 mg). This 
compound was used in the next step without purification. 

Preparation E«xample 65-3 

Methyl 3-[2-chloro-4-(thiophen-2-yl)ben2yl]-2-methyl-3H-iriiidazo[4,5-b]pyridine- 
5-carboxylate and methyl l-[2-chloro-4-(thiophen-2-yl)benzyl]-2-methyHH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-[2-chloro- 

4- (tWophen-2-yl)benzyl]-2-methyl-3H-imidazo[4,5-b]p3T:idine-5-carboxylate was 
obtained as an amorphous (120 mg), and methyl l-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2-methyl-lH-iniidazo[4,5-b]pyridine-5-carboxylate was obtained as an 
amorphous (86 mg) from methyl 2-methyl~3H-imidazo[4,5-b]p3^dine-5- 
carboxylate (148 m^ and 2-chloro-l-((methanesulfonyloxy)methyl)-4-(thiophen- 
2-yl)benzene (210 mg). 

Methyl 3-[2-chloro-4-(thiophen-2-yl)benzyl]-2-methyl-3H-imida2D[4,5-b] 

5- carboxylate: 

^H-NMR(CDCl3) : 2.58(3H, s), 4.00(2H, s), 5.69(2H, s), 6.65(1H, d, J=8Hz), 7.08(1H, t, 
J=4Hz), 7.25-7.36(3H, m), 7.69(1H, d, J=2Hz), 8,08(1H, d, J=8Hz), 8.16{1H, d, J=8Hz) 
Mass(ESI) : m/z 398 (M+1) 

Methyl l-[2-chloro-4-(thiophen-2-yl)ben2yl]-2-methyl- lH-imidazo[4,5-b]pyridine- 
5-carboxylate: 

^H-NMR(CDCl3) : 2.68(3H, s), 4.01 (2H, s), 5.45(2H, s), 6.50(1H, d, J-8Hz), 7.09(1H, 
t, J=4Hz), 7.28-7.39{3H, m), 7.58(1H, d, J=8Hz), 7.70{1H, br s), 8.08(1H, d, J=8Hz) 

Mass(ESI) : m/z 398 (M+1) 
Preparation Example 65-4 

342-Chloro-4-(thiophen-2-yl)benzyl]-2-methyl-3H-imidazo[4,5-b]p^ 
carbojQrlic acid 

In the same manner as in Preparation Example 4-2, the object compound 
(61 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(thiophen-2- 
yl)ben2yl]-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carboxylate (70 mg). 

^H-NMR(DMSO-d«) : 2.53(3H, s), 5.62(2H, s), 6.60(1H, d, J-8Hz), 7.14(1H, t, J=4Hz), 
7.49(1H, d, J=8Hz), 7.59(2H, d, J-4Hz), 7.87(1H, d, J=2Hz), 8.01(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz) 
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Mass(ESI) : m/z 382 (M-1) 
mp 247-248'*C 
Preparation Eacample 6&-1 

Methyl 3-[2-chlor<>4-(5-chlorothiophen-2-yl)benzy^ 
b]pyridine-5-carboxylate 

To a suspension of methyl 3-[2-chloro-4-(thiophen-2-yl)benzyl]-2-me1hyl- 
3H-iniidazo[4,5-b]pyridine-5-carboxylate (50 mg, 0.126mmol) in acetic add (1 ml) 
was added N-chlorosuccinimide (19 mg, 0. 138 mmol) at room temperature. 
Thirty minutes later, dichloromethane (0.5 ml) was added to the reaction mixture 
to give a clear transparent solution. Four hours later, N-chlorosuccinimide (19 
mg, 0. 138 mmol) was further added. The reaction mixture was left standing 
overnight and concentrated. The residue was purified by p-TLX^ 
(chloroform/methanol=40/ 1) to give the object compound (52 mg, 95.7%) as a 
colorless oil. 

'H-NMRtCDCy : 2.56(3H, s), 3.99(2H, s), 5.69(2H, s), 6.64(1H, d, J=8Hz), 6.89(1H, t, 
J=4Hz), 7.06(1H, d, J=4Hz), 7.22(1H, d, J=8Hz), 7.58(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, 
d, J-8Hz) 

Mass(ESI) : m/z 432 (M+ 1) 
Preparation Example 66-2 

3-I2-Chloro-4-(5-chlorotMophen-2-yl)ben2yl]-2-methyl-3H-irnidazo[4,5- 
b]p3nidine~5-carbox7lic acid 

In the same manner as in Preparation Example 4-7, the object compound 
(33 mg) was obtained as colorless crystals fix)m methyl 3-[2-chloro-4-(5- 
chlorothiophen-2-yl)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxyl^^^ 
(50 mg). 

'H-NMR(DMSO-d6) ' 2.53(3H, s), 5.62(2H, s), 6.59(1H, d, J=8Hz), 7.18(1H, d, J=4Hz), 
7.42(1H, d, J=8Hz), 7.49(1H, d, J=4Hz), 7.87(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 4 16 (M-1) 
mp 242-243**C 
Preparation Bicample 67-1 

2-Chloro-4~vinylben2yl alcohol 

In the same manner as in Preparation Example 11-1, the object compound 
(1.23 g] was obtained as a colorless solid from 4-bromo-2-chlorobenzyl alcohol (2.0 
g) and tributyl(vinyl)tin (3.32 g). 

^H~NMR(CDCl3) : 1.91(1H, t, J=7Hz), 4.78(2H, d, J=7Hz), 5.30(1H, d, J=10Hz), 5.76(1H, d, 
J=16Hz), 6.65(1H, dd, J=16, lOHz), 7,30(1H, d, J=8Hz), 7.39-7.47(2H, m) 
Preparation BKample 67-2 

2-Chloro- 1 -((methanesulfonylo3g^)methyl) -4-vinylbenzene 
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In the same manner as in Preparation Example 14-1, the object compound 
was obtained from 2-chloro-4-vinylben2yl alcohol (600 mg). This compound was 
used in the next step without purification. 
Preparation E^xample 67-3 

Methyl 3-(2-chloro-4-vinylben2yl)-2-methyl-3H-imida^ 

carboxylate and methyl l-(2-chloro-4-vinylben2yl)-2-methyl-lH-iniida2o[4,5- 

b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-\dnylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate was obtained as 
pale yellow crystals (387 mg), and methyl l-(2-chloro-4-vinylbenzyl)-2-methyl- 
lH-imidazo[4,5-b]pyridine-5-carboxylate was obtained as an amorphous (264 mg) 
from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carbox7late (478 mg) and 2- 
chloro-l-((methanesulfonyloxy)methyl)-4-vinylbenzene (678 mg). 
Methyl 3-(2-chloro-4-vinylben2yl)-2-methyl-3H-iinidazo[4,5-b]pyridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 2.53(3H, s), 4.00(2H, s), 5.30(1H, d, J=10Hz), 5.67(2H, s), 5.73(1H, d, 
J=16Hz), 6.56-6.67(2H, m), 7.13(1H, d, J-8Hz), 7.47(1H, d, J=2Hz), 8.07{1H, d, J=8Hz), 
8.16(1H, d, J=8Hz) 
Mass(ESI) : m/z342 (M+1) 
mp 185-186"C 

Methyl l-(2-chloro-4-vinylbenzyl)-2 -methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

*H-NMR(CDCl3) : 2.66(3H, s), 4.01(2H, s), 5.34(1H, d, J=10Hz), 5.43(2H, s), 5.76(1H, d, 
J=16Hz), 6.47(1H, d, J=10Hz), 6.61(1H, dd, J=16, lOHz), 7.15(1H, d, J=8Hz), 7.50(1H, s), 
7.56(1H, d, J=8Hz), 8.08(1H, d, J=8Hz) 

Mass(ESI) : m/z342 (M+1) 
Preparation Example 67-4 

Methyl 3-(2-chloro-4-ethylben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylate 

To a solution of methyl 3-(2-chloro-4-vinylben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (230 mg, 0.67 mmol) in 1,4-dioxane (4.6 ml) 
was added platinum dioxide (23 mg) and the mixture was subjected to catalytic 
reduction at normal temperature. Six hours later, the reaction mixture was 
filtered through Celite and the filtrate was concentrated to give black crystals. 
The obtained crystals were subjected to flash silica gel chromatography (silica gel 
40 ml, eluent: chloroform/ethyl acetate=5/ 1-4/1) and crystaUized fi:'om 
diisopropyl ether to give the object compound (2 13 mg) as colorless crystals. 

^H-NMR(CDCl3) : 1.20(3H, d, J=8Hz), 2.53(3H, s), 2.60(2H, q, J=8Hz), 3.99(3H, s), 
5.65(2H, s), 6.53(1H, d, J=8Hz), 6.92(1H, d, J=8Hz), 7.28(1H, s), 8.05(1H, d, J=8Hz), 
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8.14{1H, d, J=8Hz) 
Mass(ESI) : m/z 344 {M+ 1) 
mp 172-173'C 
Preparation Example 67-5 

3-(2-Chloro-4-etJiylbenzyl)-2-methyl-3H-imidazo[4,5-b]p5^ acid 
In the same manner as in Preparation Example 4-7, the object compound 
(61 mg) was obtained as pale yellow crystals from methyl 3-(2-chloro-4- 
ethylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (209 mg). 

^H-NMR(DMSO-de) : 1.14(3H, d, J=8Hz), 2.50(3H, s), 2.59(2H, q, J=8Hz), 5,59(2H, s), 
6.45(1H, d, J-8Hz), 7.06(1H, d, J=8Hz), 7.14(1H, s), 8.00(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 328 (M-1) 
mp 194-196°C 
Preparation Example 68 

3-(2-Chloro-4-vinylben2yl)'2-methyl-3H-irnidazo[4,5-b]pyridine-5-carbox^ acid 
In the same manner as in Preparation Example 4-7, the object compound 
(128 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
vinylbenzyl)-2-methyl-3H-inudazo[4,5-b]pyridine-5-carboxyl^^ (150 m^. 
^H-NMR(DMSO-d6) : 2.5(3H, s), 5.32(1H, d, J=10Hz), 5,60(2H, s), 5-89(lH, d, J=16Hz), 
6.54(1H, d, J=8Hz), 6.70(1H, dd, J=16, lOHz), 7.32(1H, d, J=8Hz), 7.71(1H, s), 8.01(1H, d, 
J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/z 326 (M-1) 
mp 229-230**C 
Preparation Eacample 69-1 

2-Chloro-l-((methanesulFonylo>5y)methyl)-4-methylbenzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (383 mg) was obtained as a colorless oil from 2-chloro-4-methylbenzyl 
alcohol (259 mg). 

^H-NMR(CDCl3) : 2.35(3H, s), 2.98(3H, s), 5.31(2H, s), 7.11(1H, d, J=8Hz), 7.26(1H, s), 
7.36(1H, d, J-8Hz) 
Preparation Example 69-2 

Methyl 3-(2-chloro-4-methylben2yl)-2-methyl-3H--imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4~methylbenzyl)-2--methyl-lH-irnidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-methylbenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylate (74 mg) and 
methyl l-(2-chloro-4-methylbenzyl)-2-methyl- lH-irnidazo[4,5-b]p>Tidine-5- 
carbojQTlate (80 mg) were obtained as white powders from methyl 2-methyHH- 
imidazo[4,5-blpyridine-5-carboxylate (152 mg] and 2-chloro-l-((methane- 
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sulfonyloxy)met±iyl)-4-methylbenzene (230 m^. 
Methyl 3-(2-chloro-4-methylben2yl)-2-methyl-3H-im 
carboxylate : 

^H-NMRtCDCy : 2.29{3H, s), 2.51(3H, s), 3.99(3H, s), 5,64{2H, s), 6.51(1H, d, 
J=8Hz), 6.90(1H, d, J=8Hz), 7.24(1H, s), 8.05{1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 330 (M+H)* 

Methyl l-(2-chloro-4-methylbenzyl)-2-methyl- lH-imidazo[4,5-b]pyridme-5- 
carboxylate : 

^H-NMR(CDCl3) : 2.32(3H, s), 2.65(3H, s), 4.01(3H, s), 5.40(2H, s), 6.41(1H, d, 
J=8Hz), 6.94(1H, d, J=8Hz), 7.28(1H, s), 7.54(1H, d, J=8Hz), 8.06(1H, d, J=8Hz). 
Mass(ESI) : m/E 330 (M+H)* 
Preparation Example 69-3 

3- (2-Chloro-4-methylben2yl)-2-methyl-3H-iniidazo[4,5-b]pyridm 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (98 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
methylbenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylate (68 mg). 
'H-NMR(DMSO-de) : 2.26(3H, s), 2.49(3H, s), 5.59(2H, s), 6.41(1H, d, J=8Hz), 
7.02(1H, d, J=8Hz), 7.39(1H, s), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Mass(ESI) : m/E 314 (M-H)" 
Preparation Example 70-1 

4- Bromo- 1 -((tert-butyldiphenylsilyloxy)methyl)-2-chlorobenzene 

To a solution of 4-bromo-2-chlorobenzyl alcohol (14.48 g) in N,N- 
dimethylformamide (72 ml) were added imidazole (5,34 g) and tert- 
butylchlorodiphenylsilane (19.8 ^ under ice-cooling and the mixture was stirred 
for 1 hr. Water was added to the reaction mixture and the resulting product was 
extracted twice with hexane. The organic layers were combined, and washed 
successively with water, a saturated aqueous solution of sodiimi hydrogen- 
carbonate and saturated brine and dried over anhydrous magnesium sulfate. 
The solvent was evaporated and the residue was subjected to silica gel column 
chromatography (hexane) to give the objective compound (29.22 g) as colorless oil. 
^H-NMR(CDCl3) : 1.10(9H, s), 4.75(2H, s), 7.32-7.50(8H, m), 7.55-7.72(5H, m) 
Preparation Example 70-2 

l-((tert-Butyldiphenylsilyloxy)methyl)-2-chloro-4~(n-pent7l)benzene 

Tetrahydrofuran (5 ml) was added to magnesium (438 mg, turnings) under 
a nitrogen atmosphere and a small amount of a solution of 4-bromo-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlorobenzene (7.92 g) in tetrahydrofuran (10 ml) 
was dropwise added. Upon confirmation of the initiation of the reaction, the 
reaction mixture was diluted with tetrahydrofuran (6.5 ml) and heated to 60°C. 
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The remaining starting material was dropwise added over 45 min. After 
completion of the dropwise addition, the reaction mixture was refluxed under 
heating for 30 min to give a solution (ca. 0.6 M) of 4-((tert-butyldiphenyl- 
silyloxy)methyl)-3-chlorophenyl magnesium bromide in tetrahydrofuran. 

Then, 1-iodopentane {910 mg) was added to a suspension of copper 
bromide-dimethyl sulfide complex (62 mg) in hexamethylphosphoric triamide (0.3 
ml) under a nitrogen atmosphere, and the mixture was heated to 60*'C. Thereto 
was dropwise added the above-mentioned solution (5 ml) of 4-((tert- 
butyldiphenylsilyloxy)methyl)-3-chlorophenyl magnesium bromide in 
tetrahydrofuran over 10 min after removal of unreacted magnesium. After 
completion of the dropwise addition, the reaction mixture was refluxed under 
heating for 2 hr. Aqueous ammonium chloride was added to the reaction mixture 
and the resulting product was extracted three times with hexane. The organic 
layers were combined, washed successively with water and saturated brine, and 
dried over anhydrous magnesium sulfate. The solvent was evaporated and the 
residue was subjected to siHca gel column chromatography (hexane) to give the 
objective compound (914 mg) as a colorless oil. 

^H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.11(9H, s), 1.22-1.40(4H, m), 1.52-1.68(2H, 
m), 2.52-2.62(2H, m), 4.80{2H, s), 7.07-7. 16(2H, m), 7.31-7.48(6H, m), 7.61(1H, d, 
J=8Hz), 7.64-7 .74(4H, m), 7.64-7.74(4H, m). 
Preparation ESxample 70-3 
2-Chloro-4-(n-pentyl)benzyl alcohol 

A solution (1.0 M, 2.4 ml) of tetrabutylammonium fluoride/tetrahydrofuran 
was added to a solution of l-((tert-butyldiphenylsilyloxy)methyl)-2-chloro-4-(n- 
pentyl)benzene (890 m^ in tetrahydrofuran (4.5 ml) imder ice-cooling, and the 
mixture was stirred for 2 hr. Water was added to the reaction mixture and the 
resulting product was extracted three times with ethyl acetate. The organic layers 
were combined and washed successively with diluted hydrochloric add, a 
satumted aqueous solution of sodium hydrogencarbonate and saturated brine, 
and dried over anhydrous magnesium sulfate. The solvent was evaporated and 
the residue was purified by silica gel column chromatography (hexane/ethyl 
acetate =7/1) to give the objective compound (345 mg) as a colorless oil. 
^H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.21-1.41(4H, m), 1.51-1.66(2H, m), 1.90(1H, 
br t, J-7Hz), 2.51-2.63(2H, m), 4.74(2H, d, J=7Hz), 7.08(1H, d, J=8Hz), 7.19(1H, s), 
7.35(lH,d, J=8Hz) 
Preparation Example 70-4 

2-Chloro-l-((methanesulfonyloxy)methyl)-4-(n-pentyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (530 mg) was obtained as a colorless oil from 2-chloro-4-(n- 
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pentyl) benzyl alcohol (333 mg). 

'H-NMRlCDCy : 0.89(3H, t, J=7Hz), L22-1.44(4H, m), 1.51-1.67(2H, m), 2,52- 

2.64(2H, m), 2,99{3H, s), 5.31(2H, s), 7.12(1H, d, J=8Hz), 7.25(1H, s), 7.38(1H, d, 

J=8Hz), 7.38(1H, d, J=8Hz) 

Preparation Example 70-5 

Methyl 3-(2K:hloro-4-(n-pen1yl)benzyl)-2-methy 

carboxylate and methyl l-(2-chlon)-4-(n-pen1yl)ben2yl)-2-niethyl-lH-imidaOT 
b]pyridine-5-carbaxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
(n-pentyl)benzyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5-c^ (147 mg) and 

methyl l-(2-chloro-4-{n-pentyl)benzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate (175 mg) were obtained as pale-yellow powders from methyl 2- 
methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (230 mg) and 2-chloro-l- 
((methanesulfonyloxy)methyl)-4-(n-pentyl)benzene (440 mg). 
Methyl 3-(2-chloro-4-(n-pen1yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5 
carboxylate : 

'H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), L19-L40(4H, m), 1.48-1.64(2H, m), 2.48- 
2.59(2H, m), 2.53(3H, s), 3.99(3H, s), 5.65(2H, s), 6.52(1H, d, J=8Hz), 6.90(1H, d, 
J=8Hz), 7.25(1H, s), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Mass(ESI) : m/E 386 (M+H)* 

Methyl l-(2-chloro-4-(n-pentyl)benzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

^H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.19-1.40(4H, m), 1.50-1.64(2H, m), 2.49- 
2.61(2H, m), 2.65(3H, s), 4.01(3H, s), 5.40(2H, s), 6.42(1H, d, J-8Hz), 6.93(1H, d, 
J=8Hz), 7.29(1H, s), 7.55(1H, d, J=8Hz), 8.07(1H, d, J=8Hz) 
Mass(ESI) : m/E 386 (M+H)* 
Preparation Eacample 70-6 

3-(2-Chloro-4-(n-pentyl)ben2yl)-2-methyl-3H-iniidazo[4,5-b]pyrid 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 19 m^ was obtained as a white powder from methyl 3-(2-chloro-4- 
(n-pentyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-^ (135 mg). 

'H-NMR(DMSO-d6) : 0.84(3H, t, J=7Hz), 1.13-1.37(4H, m), 1.43-1.60(2H, m), 
2.44-2.60(2H, m), 2.50(3H, s), 5.58(2H, s), 6.45(1H, d, J=8Hz), 7.03(1H, d, J=8Hz), 
7.39(1H, s), 8.01{1H, d, J=8Hz), 8,12(1H, d, J=8Hz). 
Mass(ESI) : m/E 370 (M-H)" 
Preparation E^xample 71-1 

1 -((tert-Butyldiphenylsilyloxy)methyl) -2-chloro-4-isobutylbenzene 

In the same manner as in Preparation Example 70-2, the objective 
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compound (1.644 g, 76%) was obtained as a colorless oil from 4-bromo-l-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlorobenzene and isobutyl iodide. 
^H-NMR(CDCl3) : 0.90(6H, d, J=7Hz), 1.10(9H, s), 1.75-1.96(1H, m), 2.44(2H, d, 
J=7Hz), 4.80(2H, s), 7.03-7. 11(2H, m), 7,30-7.46{6H, m), 7.56-7.74(5H, m). 
Preparation Eacample 71-2 
2-Chloro-4-isobutylben2yl alcohol 

In the same manner as in Preparation Example 70-3, the objective 
compound (568 mg) was obtained as a colorless oil from l-((tert-butyl- 
diphenylsilyloxy)methyl)-2-chloro-4-isobutylbenzene (1.71 g). 
^H-NMR(CDCl3) : 0.90(6H, d, J=7Hz), 1.74-1.95(1H, m), L18(1H, br t, J=7Hz), 
2.44(2H, d, J=7Hz), 4.75(2H, d, J=7Hz), 7.05(1H, d, J-8Hz), 7. 16( IH, s), 7.35(1H, d, 
J=8Hz) 

Preparation Example 71-3 

2-Chloro-4-isobutyl- 1 -((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (458 mg) was obtained as a colorless oil from 2-chIoro-4-isobutylben2yl 
alcohol (293 mg). 

'H-NMR(CDCl3) : 0.90(6H, d, J=7Hz), 1.75-1.96(1H, m), 2.48(2H, d, J=7Hz), 
3.00(3H, s), 5.31(2H, s), 7.09(1H, d, J=8Hz), 7.22(1H, s), 7.39{1H, d, J=8Hz) 
Preparation 'Example 71-4 

Methyl 3-{2-chloro-4-isobu1ylbenzyl)-2-methyl-3H-imidazo[4,5-b]p^ 
carboxylate and methyl l-(2-chloro-44sobutylbenzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-isobutylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (124 m^ and 
methyl l-(2-chloro-4-isobutylben2yl)-2-methyl- lH-imidazo[4,5-blpyridine-5- 
carboxylate (152 mg) were obtained as pale-yeUow powders from methyl 2- 
methyl-lH-imidazo[4,5-b]p3aidine-5-carboxylate (212 mg) and 2-chloro-4- 
isobutyl-l-((methanesulfonyloxy)methyl)benzene (390 mg). 
Methyl 3-(2-chloro-4-isobutylben2yl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 0.88(6H, d, J=7Hz), 1.71-1.90(1H, m), 2.40(2H, d, J=7Hz), 
2.52(3H, s), 3.99(3H, s), 5.64(2H, s), 6.53(1H, d, J=8Hz), 6.87(1H, d, J=8Hz), 
7.21(1H, s), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/E 372 (M+H)^ 

Methyl 1 -(2-chloro-4~isobutylbenzyl)-2 -methyl- 1 H-imidazo[4,5-b]pyridine-5- 
carboxylate: 

^H-NMR{CDCl3) : 0.88(6H, d J=7Hz), 1.71-1.92(1H, m), 2.42(2H, d J=7Hz), 2.65(3H, 
s), 4.00(3H, s), 5.41(2H, s), 6.41(1H, d, J=8Hz), 6.90(1H, d, J=8Hz), 7.24(1H, s), 
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7.55(1H, d, J=8Hz), 8.07(1H, d, J=8Hz). 
Mass(ESI) : m/E 372 (M+H)* 
Preparation Example 71-5 

3-(2-Chloro-4-isobu1ylbenzyl)-2-methyl-3H-imidazo[4,5-b]p^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (122 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
isobutylben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carbo3grl^^ (116 mg). 
*H-NMR(DMSO-de) : 0.82(6H, d, J=7Hz), 1.68-L89(1H, m), 2.42(2H, d, J=7Hz), 
2.50(3H, s), 5.59(2H, s), 6.44(1H, d, J=8Hz), 7.01(1H, d, J=8Hz), 7.36(1H, s), 
8.00(1H, d, J=8Hz), 8.12 d, J=8H). 
Mass(ESI) : m/E 356 (M-H)- 
Preparation Bacample 72-1 

1- ((tert-Butyldiphenylsilylo5gr)methyl)-2-cWoro-4-(cyclohexylmethy 

In the same manner as in Preparation Example 70-2, the objective 
compound (797 mg, 56%) was obtained as a colorless oil from 4-bromo-l-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlorobenzene and cyclohexylmethyl iodide. 
^H-NMR(CDCl3) : 0.82-1.75(1 IH, m), 1.11(9H, s), 2.45(2H, d, J=7Hz), 4,79(2H, s), 
7.03-7.11(2H, m), 7.31-7.48(6H, m), 7.61(1H, d, J=8Hz), 7.63-7.73(4H, m) 
Preparation Example 72-2 

2- Chloro-4-(cydohexylmethyl)benzyl alcohol 

In the same manner as in Preparation Example 70-3, the objective 
compound (378 mg) was obtained as a colorless oil frnm l-((tert- 
butyldiphenylsilyloxy)methyl)-2-cWon)-4-(cydohe3grlmethy^ (1.03 ^. 

^H-NMR(CDCl3) : 0.82- 1.74(1 IH, m), 1.87(1H, br t, J=7Hz), 2.44(2H, d, J=7Hz), 
4.74(2H, d, J=7Hz), 7.04(1H, d, J=8Hz), 7.15(1H, s), 7.34(1H, d, J=8Hz) 
Preparation Example 72-3 

2-Chloro-4-(cydohexylmethyl)-l-((methanesiilfonyloxy)methyl)ben 

In the same manner as in Preparation Example 14-1, the objective 
compound (543 mg) was obtained as a colorless oil from 2-chloro-4- 
(cyclohexylmethyl)ben2ylalcohol (365 mg). 

^H-NMR(CDCl3) : 0.80-1.75(1 IH, m), 2.46(2H, d, J=7Hz), 2.99(3H, s), 5.30(2H, s), 
7.08(1H, d, J=8Hz), 7.20(1H, s), 7.38(1H, d, J-8Hz) 
Preparation Example 72-4 

Methyl 3-(2-chloro-4-(cyclohexylmethyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]p3nidine-5-carbox7late(170 mg) and methyl l-(2-chloro-4-(cyclohexylmethyl)- 
ben2yl) -2-methyl- 1 H-imidazo[4 ,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-((:ydohexylmethyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-c^ 
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(170 mg) and methyl l-(2-cWoro-4-(cyclohexylmethyl)ben2yl)-2-me 
imida2X)[4,5-b]p5nidine-5-carboxylate (222 mg) were obtained as pale-yellow 
powders fix^m methyl 2-methyl-lH-imida2»[4,5-b]pyridme-5-carboxylate (229 mg) 
and 2-chloro-4-(cydohexylmethyl)-l-((methanesulfonylo3g^^ (469 
mg). 

Methyl 3-( 2-cWoro-4-(cyclohexylmethyl)ben2yl)-2-methyl-3H-im 
b]p3nidine-5-carboxylate: 

^H-NMR(CDCl3) : 0.80-1.74(llH, m), 2.40(2H, d, J=7Hz), 2.53(3H, s), 3.99(3H, s), 
5.64(2H, s), 6.52(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.21(1H, s), 8.05(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 412 (M+H)* 

Methyl l-(2-chloro-'4-(cyclohexylmethyl)benzyl)-2-methyl- lH-imidazo[4,5- 
b]p3rridine-5-carboxylate: 

^H-NMRlCDCy : 0.80-1.75(llH, m), 2.43(2H, d, J=7Hz), 2.65(3H, s), 4.01(3H, s), 
5.04(2H, s), 6.40(1H, d, J=8Hz), 6.89(1H, d, J=8Hz), 7.24(1H, s), 7.56(1H, d, 
J=8Hz), 8.07(1H, d, J=8Hz) 
Mass(ESI) : m/E 412 (M+H)* 
Preparation E^xample 72-5 

3- (2-Chloro-4-(cyclohe3Q^lmethyl)benzyl)-2-methyl-3H-iniida^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (180 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
(cyclohexylmethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyr^ ( 156 

mg). 

'H-NMR(DMSO-de) : 0.78-1.68(1 IH, m), 2.42(2H, d, J=7Hz), 2.50(3H, s), 5.58(2H, 
s), 6.44(1H, d, J=8Hz), 7.00(1H, d, J-8Hz), 7.35(1H, s), 8.01(1H, d, J=8Hz), 
8.13(1H, d, J=8Hz) 
Mass(ESI) : m/E 396 (M-H)" 
Preparation Example 73-1 

4 -Bromo- l-((tert-bulyldimethylsilyloxy)methyl)-2-chlorobenzene 

In the same maimer as in Preparation Example 70-1, the objective 
compound (6. 10 g) was obtained as a colorless oil from 4-bromo-2-chloroben2yl 
alcohol (4.42 g). 

^H-NMR(CDCl3 ) : 0.12(6H, s), 0.95(9H, s), 4.71(2H, s), 7.37-7.50(3H, m). 
Preparation Example 73-2 

4- ((tert-Butyldimethylsilylox7)methyl)-3-chlorobenzaldehyde 

A solution (1.6 M, 8.3 ml) of n-butyl lithium/hexane was added to a 
solution of 4-bromo-l-((tert-butyldimethylsilyloxy)methyl)-2-chlorobenzene (4.03 
g) in tetrahydrofuran (10 ml) under a nitrogen atmosphere at -60''C and the 
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mixture was stirred for 45 min. The reaction mixture was once heated to 0**C and 
then cooled to -40*'C and 1-formyl piperidine (1.63 g) was dropwise added over 3 
min. Then, the reaction mixture was heated to C'C over 2 hr. Aqueous 
ammonium chloride was added to the reaction mixture and the resulting product 
was extracted twice with hexane. The organic layers were combined, washed 
successively with diluted hydrochloric acid, a saturated aqueous solution of 
sodium hydrogencarbonate and saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated and the residue was subjected to 
silica gel column chromatography (hexane/ethyl acetate=30/l) to give the 
objective compound (2.49 g) as a colorless oil. 

^H-NMR(CDCl3) : 0.16(6H, s), 0.98(9H, s), 4.83(2H, s), 7.70-7.86(3H, m), 9.96(1H, s). 
Mass(ESI) : m/E 283 (M-H)' 
Preparation Example 73-3 

(E)-l-((tert-Butyldimethylsilyloxy)methyl)-2-chlorO"4-(2-phenylethenyl)benzene 

Sodium hydride (70% in mineral oil, 81 mg) was added to a mixture of 4- 
((tert-butyldimethylsilyloxy)methyl)-3-chlorobenzaldehyde (571 mg) and diethyl 
benzylphosphonate (502 mg) in N,N-dimethylformamide (2 ml) under a nitrogen 
atmosphere at room temperature and the mixture was stirred at 40'*C for 2 hr. 
Water was added to the reaction mixture and the resulting product was extracted 
three times with ether. The organic layers were combined, washed with water 
and saturated brine, and dried over anhydrous magnesium sulfate. The solvent 
was evaporated and the residue was subjected to silica gel column chromato- 
graphy (hexane/ethyl acetate-50/ 1) to give the objective compound (448 mg) as a 
colorless oil. 

'H-NMR(CDCl3) : 0.14(6H, s), 0.97{9H, s), 4.80(2H, s), 7.03(1H, d, J=16Hz), 
7.10(1H, d, J=16Hz), 7.26-7.58(8H, m). 
Preparation Example 73-4 

(E)-2-Chloro-4-(2-phenylethenyl)benzyl alcohol 

In the same manner as in Preparation Example 70-3, the objective 
compound (422 mg) was obtained as a white powder from (E)-l-((tert- 
butyldimethylsilyloxy)methyl)-2-chloro-4-(2-phenylethenyl)benzene (745 mg). 
'H-NMR(CDCl3) : 1.91(1H, br t, J=7Hz), 4.79(2H, d, J=7Hz), 7.02(1H, d, J=16Hz), 
7.12(1H, d, J=16Hz), 7.24-7.55(8H, m). 
Preparation Example 73-5 

(E)-2-Chloro- 1 -((methanesulfonyloxy)methyl)-4-(2-phenylethenyl) benzene 
In the same manner as in Preparation Example 14-1, the objective 
compound (583 mg) was obtained as a white solid from (E)-2-chloro-4-(2- 
phenylethenyl)benzyl alcohol (412 mg). 

^H-NMR(CDCl3) : 3.01(3H, s), 5.34(2H, s), 7.02(1H, d, J-16Hz), 7.14(1H, d, 
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J=16Hz), 7,27-7.6 1(8H, m). 
Preparation Example 73-6 

Methyl (E)-3-{2-cMoro-4-(2-phenylethenyl)ben2yl)-2-meth^^ 

b]pyridine-5-carboxylate and methyl (E)-l-(2-chloro-4-(2-phenylethenyl)benzyl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl (E)-3-(2- 
cWoro-4-(2-phenylethenyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (163 mg) and methyl (E)-l-{2-chloro-4-(2-phenylethenyl)benzjrl)-2- 
methyl-lH-irnidazo[4,5-b]pyridine-5-carboxylate (194 mg) were obtained as white 
powders from methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (250 mg) 
and (E)-2-chloro- l-((methanesulfonyloxy)methyl)-4-(2-phenylethenyl)ben2ene 
(518 mg). 

Methyl (E)-3-(2-cWoro-4"(2-phenylethenyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate : 

^H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.68(2H, s), 6.61(1H, d, J=8Hz), 6.97{1H, 
d, J=16Hz), 7.08(1H, d, J=16Hz), 7.16-7.62(7H, m), 8.08(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 418 (M+H)* 

Methyl (E)- l-(2-chloro-4-(2-phenylethenyl)ben2yl)-2-methyl- lH-imidazo[4,5- 
blpyridine-5-carboxylate : 

'H-NMR(CDCl3) : 2.65(3H, s), 4.01(3H, s), 5.44(2H, s), 6.48(1H, d, J=8Hz), 6.97(1H, 
d, J=16Hz), 7.10(1H, d, J=16Hz), 7. 19-7,64(8H, m), 8.08(1H, d, J=8Hz). 
Mass(ESI) : m/E 418 (M+H)* 
Preparation Bacample 73-7 

(E)-3-(2-CWoro-4-(2-phenylethenyl)ben2yl)-2-methyl-3H-imidazoI4,5-b]pyri^^ 
5-carbo3grlic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (149 mg) was obtained as a white powder from methyl (E)-3-(2-chloro- 
4-(2-phenylethenyl)beiizyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbox^^ 
(158 mg). 

'H-NMR(DMSO-de) : 2.52(3H, s), 5.63(2H, s), 6.59(1H, d, J=8Hz), 7.16-7.48(6H, m), 
7.53-7.63(2H, m), 7.84(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Mass(ESI) : m/E 402 (M-H)" 
Preparation Example 74-1 

2-Chloro-4-hydroxybenzoic acid 

4-Amino-2-chlorobenzoic acid (10.01 g) was homogeneously dissolved in 
12.5% sulfuric acid (400 ml) by heating the mixture to 70''C and cooled with ice. 
An aqueous solution of sodium nitrite (4.24 g- /water 12 ml) was dropwise added to 
this suspension over 5 min at a temperature of not more than S^'C. Five minutes 
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later, this solution was gradually poured into water (500 ml) at SO^'C, upon which 
vigorous bubbling occurred and the solution turned red. The reaction mixture 
was further stirred at SO'^C for 1 hr. After cooling, the resulting product was 
extracted three times with ether. The organic layers were combined, washed 
successively with diluted hydrochloric acid, water and saturated brine, and dried 
over anhydrous magnesium sulfate. The solvent was evaporated and a small 
amount of diisopropyl ether was added to allow crystallization, whereby the 
objective compound (6.32 g) was obtained as an orange powder. 
^H-NMR(DMSO-d6) : 6.79(1H, dd, J=8 and 2Hz), 6.88(1H, d, J=2Hz), 7.77(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 171 (M-H)" 
Preparation Example 74-2 

Benzyl 4-benzylQxy-2-chlorobenzoate 

Potassium carbonate (1.67 g) and ben2yl bromide (1.73 g) were added to a 
solution of 2-chloro-4-hydroxybenzoic acid (695 mg) in N,N-dimethylformamide 
(3.5 ml) and the mixture was stirred for 14 hr at room temperature. To the 
reaction mixture was added IN hydrochloric acid and the resulting product was 
extracted three times with ether. The organic layers were combined, washed 
successively with water, a saturated aqueous solution of sodium hydrogen- 
carbonate and saturated brine, and dried over anhydrous magnesium sulfate. 
The solvent was evaporated and the residue was reciystallized from diisopropyl 
ether/hexane to give the objective compound (1.13 g) as a pale-yellow powder. 
*H-NMR(CDCl3) : 5,09(2H, s), 5.32(2H, s), 6.87(1H, dd, J=8 and 2Hz), 7.05(1H, d, 
J=2Hz), 7.29-7.50(10H, m), 7.91{1H, d, J=8Hz), 
Mass(ESI) : m/E 353 (M+H)* 
Preparation Example 74-3 
4-Ben2ylo3cy-2-chlorobenzoic add 

Ethanol (8.8 ml), 1,4-dioxane (2.2 ml) and a IN aqueous sodium hydroxide 
solution (4.7 ml) were added to benzyl 4-benzyloxy-2-chlorobenzoate ( 1 • 12 g) . The 
mixture was stirred at 70**C for 1.5 hr. The solvent was evaporated and water 
was added to the residue to dissolve the same. After washing with ether, the 
aqueous layer was acidified with IN hydrochloric acid, and the resulting 
precipitate was collected by filtration to give the objective compound (8 10 m^ as a 
pale-yellow powder. 

'H-NMR(DMSO-de) : 5.20(2H, s), 7.06(1H, dd, J=8 and 2Hz), 7.18(1H, d, J=2Hz), 
7.29-7.50(5H, m), 7.82(1H, d, J=8Hz). 
Mass(ESI) : m/E 261 (M-H)" 
Preparation Example 74-4 
4-Benzyloxy-2-chlorobenzyl alcohol 
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To a solution of 4-benzyloxy-2-chlorobenzoic acid (788 mg) in 
tetrahydrofuiBn (7.9 ml) was dropwise added a boran-dimethyl sulfide complex 
(10.0 M, 0.6 ml) at room temperature under a nitrogen atmosphere, and the 
mixture was refluxed under heating for 2.5 hr. The reaction mixture was allowed 
to cool to room temperature and IN hydrochloric acid (1.5 ml) was dropwise added 
carefully, which was followed by stirring for 30 min. Water was added to the 
reaction mixture and the resulting product was extracted three times with ethyl 
acetate. The organic layers were combined, washed successively with a saturated 
aqueous solution of sodium hydrogencarbonate and saturated brine, and dried 
over anhydrous magnesium sulfate. The solvent was evaporated to give the 
objective compound (778 mg) as a white powder. 

^H-NMR(CDCl3) : 1.83(1H, br t, J=7Hz), 4.70(2H, d, J=7Hz), 5.05(2H, s), 6.88(1H, 
dd, J=8 and 2Hz), 7.01(1H, d, J=2Hz), 7.28-7.46(6H, m). 
Preparation E^xample 74-5 
4-Ben2yloxy-2~chlorobenzyl chloride 

In the same manner as in Preparation Example 14-1, the objective 
compound (639 mg) was obtained as a colorless oil from 4-benzyloxy-2- 
chlorobenzyl alcohol (523 mg). 

*H-NMR(CDCl3) : 4.67(2H, s), 5.05(2H, s), 6.87(1H, dd, J=8 and 2Hz), 7.02(1H, d, 
J=2Hz), 7.28-7.44(6H, m). 
Preparation Example 74-6 

Methyl 3-(4-ben2yloxy-2-chlorobeii2yl)-2-methyl-3H-imidazo[4,5-b]p^ 
carboxylate and methyl l-(4-ben2ylo3gr-2K:hloroben2yl)-2-methyl-lH-iniidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-{4- 
ben2ylox7-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine^ 
(130 mg) and methyl l-(4-ben2yloxy-2-cWorobenzyl)-2-methyl-lH-imidazo[4,5- 
b]p3nidine-5-carboxylate (141 mg) were obtained as pale-yellow powders from 
methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carbQxylate (229 mg) and 4- 
benzyloxy-2-chlorobenzyl chloride (509 m^. 
Methyl 3~(4-benzyloxy2-cMoroben2yl)-2-methyl-3H-iniidazo[^ 
carboxylate : 

'H-NMR(CDCl3) : 2.53(3H, s), 4.00(3H, s), 5.01(2H, s), 5.62{2H, s), 6.63(1H, d, 
J=8Hz), 6.72(1H, dd, J=8 and 2Hz), 7.06(1H, d, J=2Hz), 7.30-7.42(5H, m), 8.04(1H, 
d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 422 (M+H)* 

Methyl l-(4-ben2yloxy-2-chlorobenzyl)-2 -methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

^H-NMR(CDCl3) : 2.66(3H, s), 4.01(3H, s), 5.02(2H, s), 5.38(2H, s), 6.48(1H, d, 
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J=8Hz), 6.75{1H, dd, J=8 and 2Hz), 7.08(1H, d, J=2Hz), 7.28-7.47(5H, m), 7.54(1H, 
d, J=8Hz), 8.06{1H, d, J=8Hz). 
Mass(ESI) : m/E 422 (M+H)* 
Preparation Example 74-7 

3- (4-Benzyloxy-2-chloroben2yl)-2-methyl-3H-i^ 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 10 mg) was obtained as a white powder firom methyl 3-(4-benzyloxy- 

2- chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbQ3g^ (116 m^. 
'H-NMRfDMSO-de) : 2.39(3H, s), 5.08(2H, s), 5.51(2H, s), 6.41(1H, d, J=8Hz), 
6.88(1H, dd, J=8 and 2Hz), 7.23(1H, d, J-2Hz), 7.28-7.45(5H, m), 7.85(2H, s). 
Mass(ESI) : m/E 406 (M-H)' 

Preparation Example 75-1 

Methyl 3~(2-chloro-4-methoxy^benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-- 
carboxylate (62 mg) and methyl l-(2-chloro-4-methoxyben2yl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- methox7benz7l)-2-methyl-3H-irmdazo[4,5-b]p3nidine~5-carbo5^^ (62 mg) and 
methyl l-(2-chloro-4-methoxyben2yl)-2-methyl- lH-irnidazo[4,5-b]pyridine-5- 
carboxylate (62 mg) were obtained as white powders from methyl 2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carbo>grlate (145 mg) and 2-chloro-4-methoxybenzyl 
bromide (215 m^. 

Methyl 3-(2-diloro-4-methoxybenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5 
carboxylate : 

'H-NMR(CDCl3) : 2.52(3H, s), 3.77(3H, s), 4.00(3H, s), 5.61(2H, s), 6.65(2H, s), 
6.97(1H, s), 8.04(1H, d, J-8Hz), 8,12(1H, d, J=8Hz). 
Mass(ESI) : m/E 346 (M+H)* 

Methyl l-{2-chloro-4-methoxyben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine5- 
carboxylate : 

*H-NMR(CDCl3) : 2.65(3H, s), 3.78(3H, s), 4.01(3H, s), 5.38(2H, s), 6.51(1H, d, 
J=8Hz), 6,68(1H, dd, J=8 and 2Hz), 7.00(1H, d, J-2Hz), 7.54(1H, d, J=8Hz), 
8.04(1H, d, J=8Hz). 
Mass(ESI) : m/E 346 (M+H)* 
Preparation Example 75-2 

3- {2-Chloro-4-methoxyben2yl)-2-methyl-3H-imidazo[4,5-b]p)nidine-5-carbo^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (83 mg) was obtained as a pale-yeUow powder from methyl 3-(2- 
chloro-4-metho^grben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carbox^^ (78 
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nig). 

'H-NMR(DMSO-de) : 2.50(3H, s), 3.55(3H, s), 5.53(2H, s), 6.58(1H, d, J=8Hz), 
6.81(1H, dd, J=8 and 2Hz), 7.13(1H, d, J=2Hz), 7.99(1H, d, J=8Hz), 8.11(1H, d, 
J=8Hz), 

Mass(ESI) : m/E 330 (M-H)" 
Preparation Example 76-1 

Isopropyl 2-chloro-4-isopropoxy benzoate 

In the same manner as in Preparation Example74-2, the objective 
compound (839 mg) was obtained as a pale-brown oil from 2-chloro-4- 
hydroxybenzoic acid (500 mg) and isopropyl iodide (1.18 g). 

^H-NMR(CDCl3) : L36(12H, m), 4.59(1H, m), 4.59(1H, m), 5.24(1H, m), 6.78(1H, d, 
J=8Hz), 6.93(1H, s), 7.82(1H, d, J=8Hz). 
Preparation Ebeample 76-2 
2-Chloro-4-isopropoxyben2yl alcohol 

Lithium aluminum hydride (100 mg) was added to a solution of isopropyl 
2-chloro-4-isopropoxybenzoate (675 mg) in ether (6.8 ml) and the mixture was 
stirred for 2 hr. To the reaction mixture were dropwise added successively water 
(0.8 ml), a IN aqueous sodium hydroxide solution (0.8 ml) and water (2.4 ml) 
under ice-cooing, and the mixture was stirred for 30 min at room temperature. 
Then ether and water were added and the organic layer was separated. The 
resulting product was extracted with ether from the aqueous layer. The organic 
layers were combined, washed with saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated to give the objective compound 
(513 mg) as a brown oil. 

^H-NMR(CDCl3) : 1.32(6H, d, J=6Hz), 1,97(1H, t, J=6Hz), 4.52(1H, m), 4.70(2H, d, 
J=6Hz), 6.78(1H, dd, J=2Hz), 6.92(1H, d, J=2Hz), 7.33(1H, d, J=8Hz). 
Preparation Example 76-3 

2-Chloro-4-isopropoxyben2yl chloride 

Pyridine (0.5 ml) and thionyl chloride (0.18 mg) were successively added to 
a solution of 2-chloro-4-isopropoxybenzylalcohol (401 mg) in dichloromethane (2 
ml) under ice-cooUng, and the mixture was stirred for 1 hr. Water was added to 
the reaction mixture and the resulting product was extracted three times with 
hexane. The organic layers were combined, washed successively with IN 
hydrochloric acid, a saturated aqueous solution of sodium hydrogencarbonate 
and saturated brine, and dried over anhydrous magnesium sulfate. The solvent 
was evaporated to give the objective compound (353 mg) as a yellow oil. 
^H-NMR(CDa3) : 1.32(6H, d, J=7Hz), 4.52(1H, sept, J=7Hz), 4.65(2H, s), 6.76(1H, 
dd, J=8 and 2Hz), 6.91(1H, d, J=2Hz), 7.32(1H, d, J=8.5Hz). 
Preparation Example 76-4 
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Methyl 3-(2K±iloro-4-isopropoxybenzyl)-2-methyl^ 

carboxylate and methyl l-(2-chloro-4-isopropoxybenzyl)-2-methyl-lH- 

imida2o[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- isopropoxybenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbox^^ (73 m^ 
and methyl l-(2-chloro-44sopropoxyben2yl)-2-methyl-lH-imida2X)[4,5-b]pyridm 

5- carboxylate (80 mg) as white powders from methyl 2-methyl-lH-imidazo[4,5- 
b]p3nidine-5-carboxylate (194 mg) and 2-chloro-4-isopropoxyben2yl chloride (340 
mg). 

Methyl 3-(2-chloro-4-isopropoxyben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridin^ 
carboxylate : 

'H-NMR(CDCl3) : 1.29(6H, d, J=7Hz), 2.54(3H, s), 4.00(3H, s), 4.47(1H, sept, 
J=7Hz), 5.61(2H, s), 6.62(2H, s), 6.95(1H, s), 8.05(1H, d, J-8Hz), 8.13(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 374 (M+H)'' 

Methyl l-(2-chloro-4-isopropoxybenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

"H-NMRlCDCy : 1.30(6H, d, J=7Hz), 2.65(3H, s), 4.00(3H, s), 4.48(1H, sept, 
J=7Hz), 5.35(2H, s), 6.47{1H, d, J=8Hz), 6.64(1H, dd, J=8 and 2Hz), 6.98(1H, d, 
J=2Hz), 7.54(1H, d, J=8Hz), 8.06(1H, d, J=8Hz). 
Mass(ESI) : m/E 374 (M+H)* 
Preparation ESxample 76-5 

3-(2-Chloro-4-isopropoxybenzyl)-2-methyl-3H-imidazo[4,5-b]p3nidine-^^ 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (66 mg] was obtained as a pale-yellow powder from methyl 3-(2- 
chloro-4-isopropoxyben2yl)-2-methyl-3H-imidazo[4,5-b]p3nidine-5-ca^ (67 
mg). 

'H-NMR(DMSO-d6) : 1.23(6H, d, J=7Hz), 2.50(3H, s), 4.60(1H, sept, J=7Hz), 

5.53(2H, s), 6.52(1H, d, J=8Hz), 6.79(1H, dd, J=8 and 2Hz), 7.11(1H, d, J=2Hz), 

8.01(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Mass(ESI) : m/E 358 (M-H)" 

Preparation Example 77-1 

n-Butyl 4-(n-butoxy)-2-chlorobenzoate 

In the same manner as in Preparation E^ffimiple 74-2, the objective 
compound (839 mg) was obtained as a pale-brown oil from 2-chloro-4- 
hydroxybenzoic acid (500 mg) and n-butyl iodide (1.28 g). 

^H-NMR(CDCl3) : 0.98(6H, t, J=6Hz), 1.48{4H, m), 1.76(4H, m), 3.99(2H, t, J=6Hz), 
4.30(2H, t, J=6Hz), 6.80(1H, d, J=8Hz), 6.95(1H, s), 7.86(1H, d, J=8Hz). 
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Preparation Ibcample 77-2 

4-(n-But03y)-2-chloroben2yl alcohol 

In the same manner as in Preparation Example 80-2 to be mentioned later, 
the objective compound (513 mg) was obtained as a pale-brown oil fixim n-butyl 
4-(n-butoxy)-2-chlorobenzoate (835 mg). 

^H-NMR(CDCl3) : 0.98(3H, t, J=6Hz), 1.48(2H, m), 1.76(2H, m), 1.86(1H, t, J=6Hz), 
3.95(2H, t, J=6Hz), 4.71(2H, d, J=6Hz), 6.80{1H, d, J=8Hz), 6.93(1H, s), 7.34(1H, d, 
J=8Hz). 

Preparation Eicample 77-3 

4-(n-Butoxy)-2-chloroben2yl chloride 

In the same manner as in Preparation Example 14-1, the objective 
compound (505 mg) was obtained as a colorless oil from 4-(n-butoxy)-2- 
chlorobenzyl alcohol (475 mg). 

^H-NMR(CDCl3) : 0.98(3H, t, J=7Hz), 1.38-1.56(2H, m), 1.68-1.82(2H, m), 3.95(2H, 
t, J=7Hz), 4.67(2H, s), 6.78(1H, dd, J=8 and 2Hz), 6.92(1H, d, J=2Hz), 7.33(1H, d, 
J=8Hz). 

Preparation E^iample 77-4 

Methyl 3-(4-(n-butoxy)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojcylate and methyl l-(4-(n-but03cy)-2-chlorobenzyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carbaxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(4-(n- 
butoxy)-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate ( 105 
m^ and methyl l-(4-(n-but03cy)-2-chlorobenzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carbQ3cylate (111 m^ were obtained as pale-yellow powders fix>m 
methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (230 m^ and 4-(n- 
butoxy)-2-chlorobenzyl chloride (443 mg). 

Methyl 3-(4-(n-butoxy)-2-chlon)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate : 

^H-NMR(CDCl3) : 0.96(3H, t, J=7Hz), 1.38-1.54(2H, m), 1.65-1.81(2H, m), 2.52(3H, 
s), 3.90(2H, t, J=7Hz), 4.00(3H, s), 5.60(2H, s), 6.63(2H, s), 6.95(1H, s), 8.04(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESl) : m/E 388 (M+H)* 

Methyl l-(4-(n-buto3cjr)-2-chloroben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

^H-NMR(CDCl3) : 0.95(3H, t, J=7Hz), 1.38-1.53(2H, m), 1.66-1.81(2H, m), 2.65(3H, 
s), 3.92(2H, t, J=7Hz), 4.01(3H, s), 5.37(2H, s), 6.48(1H, d, J=8Hz), 6.67(1H, dd, 
J=8 and 2Hz), 6.99(1H, d, J=2Hz), 7.55(1H, d, J=8Hz), 8.06(1H, d, J=8Hz). 
Mass(ESI) : m/E 388 (M+H)* 
Preparation Example 77-5 
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3- (4-(n~Butoxy)-2-chloroberLzyl)-2-methyl-3H-iim 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (90 mg) was obtained as a pale-yellow powder from methyl 3-(4-(n- 
butoxy)-2-cMorobenzyl)-2~methyl-3H-imidazo[4,5-b]pyridine-5-carbo3^ (90 
mg). 

^H-NMR(DMSO-de) : 0.90(3H, t, J=7Hz), 1.30-1.48(2H, m), L57-1.71(2H, m), 
2.50(3H, s), 3.94(2H, t, J=7Hz), 5.54(2H, s), 6.53(1H, d, J=8Hz), 6.80(1H, dd, J=8 
and 2Hz), 7.13(1H, d, J=2Hz), 8,00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 
Mass(ESI) : m/E 372 (M-H)- 
Preparation E^icample 78-1 

Cyclohexylmethyl 2-chloro-4-((cyclohexylmethyl)oxy)benzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (1.14 g) was obtained as a pale-brown oil from 2-chloro-4- 
hydroxybenzoic acid (500 mg) and cyclohejQ^lmethyl bromide (1.23 g). 
^H-NMR(CDCl3) : 1.08(4H, m), 1.26(6H, m), 1.78(12H, m), 3.78(2H, d, J=6Hz), 
4.12(2H, d, J=6Hz), 6.80(1H, d, J=8Hz), 6.96(1H, s), 7.88(1H, d, J=8Hz). 
Preparation Example 78-2 

2~Chloro-4-((cyclohexylmethyl)oxy)benzyl alcohol 

In the same manner as in Preparation Example 80-2 to be mentioned later, 
the objective compound (903 mg) was obtained as a pale-brown oil flnm 
cyclohexylmethyl 2-chloro-4-((cyclohexylmethyl)oxybenzoate (1.13 gjj. 
^H-NMR(CDCl3) : 0.85- 1.90(1 IH, m), 3.44(1H, t, J=6Hz), 3.73(2H, d, J=6Hz), 
4.70(2H, d, J=6Hz), 6.79(1H, dd, J=8, IHz), 6.92(1H, d, J=lHz), 7.33(1H, d, 
J=8Hz). 

Preparation Example 78-3 

2-Chloro-4-((cyclohexyl)methyloxy)benzyl chloride 

In the same manner as in Preparation Example 76-3, the objective 
compound (844 mg) was obtained as a colorless oil from 2-chloro-4- 
((cyclohexylmethyl)-oxy)ben2yl alcohol (855 mg). 

^H-NMR(CDCl3) : 0.82-1.91(1 IH, m), 3.72(2H, d, J=7Hz), 4.66(2H, s), 6.78(1H, dd, 
J=8 and 2Hz), 6.92(1H, d, J=2Hz), 7.32(1H, d, J=8Hz). 
Preparation Example 78-4 

Methyl 3-(2-chloro-4-((cyclohexyLmethyl)oxyr)benzyl)-2-methyl-3H-iniidaz»[^ 
b]p3aidine-5-carboxylate (58 mg) and methyl l-(2-chloro-4-((cyclohejQ^lmethyl)- 
oxy)benzyl)-2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- ((cyclohe>grlmethyl)oxy)benzyl)-2-methyl-3H-imidazx)[4,5-b]p3nidine-5- 
carboxylate (58 mg) and methyl l-(2-chloro-4-((Gyclohexylmethyl)oxy)-benzyl)-2- 
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methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate (36 mg) were obtained as 
colorless oils from methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (194 
mg) and 2-chloro-4-((cyclohe?cylmethyl)oxy)benzyl chloride (403 mg). 
Methyl 3-(2-chloro-4-((cyclohexylmethyl)oxy)benzyl)-2-methyl-3H-imid£^ 
bjpyiidine-S-carboxylate : 

'H-NMR(CDCl3) : 0.90-1.90(llH, m), 2.52(3H, s), 3.69(2H, d, J=7Hz), 3.99(3H, s), 
5.61(2H, s), 6.62(2H, s), 6.95(1H, s), 8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 428 (M+H)* 

Methyl l-(2-chloro-4-((cyclohexylmethyl)oxy)benzyl)-2-methyl- lH-imidazo[4,5- 
b]p3Tidine-5-carboxylate : 

'H-NMR(CDCl3) : 0,92-1.92(1 IH, m), 2.64(3H, s), 3.69(2H, d, J=7Hz), 4.00(3H, s), 
5.37(2H, s), 6.48(1H, d, J=8Hz), 6.65(1H, dd, J=8 and 2 Hz), 6.98(1H, d, J=2Hz), 
7.53(1H, d, J=8Hz), 8.04(1H, d, J=8Hz). 
Mass(ESI) : m/E 428 (M+H)* 
Preparation Example 78-5 

3- (2-Chloro-4-((cyclohexylmethyl)o5g^)ben2yl)-2-methyl-3H-imidazo[4,^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (53 mg) was obtained as a pale-yeUow powder from methyl 3-(2- 
cWoro-4-((cyclohe3Qrlmethyl)o5qr)ben2yl)-2-methyl-3H-imidazo[4,5 
carboxylate (53 m^. 

^H-NMR(DMSO-de) : 0.90-1.82(1 IH, m), 2.50(3H, s), 3.76(1H, d, J=7Hz), 5.53(2H, 
s), 6.54(1H, d, J=8Hz), 6.80(1H, dd, J=8 and 2Hz), 7.12(1H, d, J=2Hz), 8.00(1H, d, 
J=8Hz), 8,11(1H, d, J=8Hz). 
Mass(ESI) : m/E 412 (M-H)' 
Preparation Elxample 79-1 

2-Chloro-4-((2-(N-methyl-N-(2-pyridinyl)aniino)ethyl)oxy)benzaldehyde 

To a solution of 2-[N-(2-hydro5Qrethyl)-N-methylarnino]pyridine (3.87 g) in 
dry N,N-dimethylformamide (39 ml) was added sodium hydride (60% in oil, 1.12 g), 
and the reaction mixture was stirred at room temperature for 30 min. 2-Chloro- 

4- fluorobenzaldehyde (4.43 g) was added to the reaction mixture and the mixture 
was stirred for 3 days. The mixture was diluted with ethyl acetate and washed 
with water. The aqueous layer was extracted twice with ethyl acetate. The 
organic layers were combined, dried over magnesium sulfate and concentrated to 
dryness under reduced pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate=9/ 1) to give the objective compound (3.30 
g) as a pale-yellow oil. 

'H-NMR(CDCl3) : 3.13(3H, s), 4.01(2H, t, J=6Hz), 4.28(2H, t, J=6Hz), 6.52(1H, d, 
J=8Hz), 6,60(1H, dd, J=8, 5Hz), 6.90(1H, dd, J=8, 2Hz), 7.02(1H, d, J=8, 2Hz), 
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7.48(1H, t, J=8Hz), 7.87(1H, d, J=8Hz), 8.18(1H, d, J=5Hz), 10.00(1H, s). 
Preparation Example 79-2 

2-Chloro-4-((2-(N-methyl-N-(2-p5nddinyl)aniino)eA^ alcohol 

Sodium borohydride (58 mg) was added to a solution of 2-chloro-4-{(2-(N- 
methyl-N-(2-p5n:idinyl)amino)ethyl)o>gr)benzaldeh^ (438 in ethanol (3 ml) at 
room temperature and the mixture was stirred for 2 hr. IN Hydrochloric add (1.5 
ml) was dropwise added to the reaction mixture to decompose the redundant 
reagent and the whole mixture was diluted with ethyl acetate. A saturated 
aqueous solution of sodium hydrogencarbonate was added to neutralize the 
mixture and the resulting product was extracted twice with ethyl acetate. The 
organic layers were combined, washed with saturated brine, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated to give the objective 
compound (437 mg) as a colorless oil. 

^H-NMR(CDCl3) : 3.12(3H, s), 3.97(2H, t, J=5Hz), 4.17(2H, t, J=5Hz), 4.70(2H, s), 
6.51(1H, d, J=8Hz), 6,58(1H, dd, J=8 and 5Hz), 6.79(1H, dd, J=8 and 2Hz), 
6.97(1H, d, J=2Hz), 7.32(1H, d, J=8Hz), 7.46(1H, t, J=8Hz), 8.16(1H, d, J=5Hz). 
Mass(ESI) : m/E 293 (M+H)^ 
Preparation E^xample 79-3 

2-Chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzyl chloride 

In the same manner as in Preparation Example 76-3, the objective 
compound (662 mg) was obtained as a pale-yellow oil from 2-chloro-4-((2-(N- 
methyl-N-(2-pyridinyl)amino)ethyl)oxy)ben2yl alcohol (557 ing). 
^H-NMR(CDCl3) : 3.13(3H, s), 3.99(2H, t, J=5Hz), 4.19(2H, t, J=5Hz), 4.65(2H, s), 
6.51(1H, d, J=8Hz), 6.58(1H, dd, J=8 and 5Hz), 6.79(1H, dd, J=8 and 2Hz), 
7.00(1H, d, J=2Hz), 7.31(1H, d, J=8Hz), 7.47(1H, t, J=8Hz), 8.17(1H, d, J=5Hz). 
Preparation Example 79-4 

Methyl 3-(2-chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)oxy)ben^ 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate and methyl l-(2-chloro-4-((2-(N- 
methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzyl)-2-methyl-lH-in^ 
b]pyridine-5-carbo3cylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-((2-(N-methyl-N-(2-pyridinyl)aniino)ethyl)oxy)ben2yl)-2-methyl-3H-imi^ 
b]pyridine-5-carbo5c^late (156 mg) and methyl l-(2-chloro-4-((2-(N-methyl-N-(2- 
pyridinyl)arnino)ethyl)oxy)benzyl)-2-methyl-lH-imidazo[4,5-b]p3^ 
carboxylate (160 mg) were obtained as colorless oils from methyl 2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (290 mg) and 2-chloro-4-((2-(N-methyl-N-(2- 
pyridinyl)amino)ethyl)oxy)benzirl chloride (577 mg). 
Methyl 3-(2-chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)o3gr)benzy 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate : 
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'H-NMR(CDCl3) : 2.51(3H, s), 3.11(3H, s), 3.95{2H, t, J=5Hz), 3.99(3H, s), 4.14{2H, 
t, J=5Hz), 5.60(2H, s), 6.49(1H, d, J=8Hz), 6.55(1H, dd, J-8 and 5Hz), 6.63(2H, s), 
7.02(1H, s), 7.44(1H, t, J=8Hz), 8.04{1H, d, J=8Hz), 8. 13(1H, d, J=8Hz), 8. 15(1H, d, 
J=5Hz). 

Mass(ESI) : m/E 466 (M+H)* 

Methyl l-(2-chloro-4-((2-{N-methyl-N-(2-pyridinyl)aimno)e1^^ 
me11iyl-lH-imidazo[4,5-b]p3nidine-5-carboxylate : 

*H-NMR(CDCl3) : 2.64(3H, s), 3.11(3H, s), 3.95(2H, t, J=5Hz), 4.01(3H, s), 4.15(2H, 
t, J=5Hz), 5.35(2H, s), 6.45-6.60(3H, m), 6.68{1H, dd, J=8 and 2 Hz), 7.08(1H, d, 
J=2Hz), 7.44(1H, t, J=8Hz), 7.52(1H, d, J=8Hz), 8.01(1H, d, J=2Hz), 8.04(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 466 (M+H)* 
Preparation Example 79-5 

3-(2~Chloro-4-((2-(N-metiiyl-N-(2-pyridinyl)amino)eth^ 
imidazo[4,5-b]p3nidine--5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 14 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
((2-(N~methyl-N-{2-pyridinyl)amino)ethyl)oxy)benzyl)-2-methyl-3H-imida^ 
blpyridine-5-carboxylate (143 mg). 

^H-NMRfDMSO-de) : 2.50(3H, s), 3.03(3H, s), 3.87(2H, t, J=5Hz), 4.13(2H, t, J=5Hz), 

5.53(2H, s), 6.50~6.65(3H, m), 6.82(1H, dd, J=8 and 2Hz), 7.20(1H, d, J=2Hz), 

7.49(1H, t, J=8Hz), 7.99(1H, d, J=8Hz), 8.06(1H, d, J=5Hz), 8,10(1H, d, J=8Hz). 

Mass(ESI) : m/E 450 (M-H)" 

Preparation E^xample 80-1 

Methyl 2-chloro-4-(methylthio)benzoate 

Sodium thiomethoxide (459 mg) was added to a solution of methyl 4- 
bromo-2-chlorobenzoate (1.25 ^ in N,N-dimethylformamide (10 ml) under ice- 
cooling, and the mixture was stirred for 2 hr. IN Hydrochloric add was added to 
the reaction mixture and the resulting product was extracted three times with 
ether. The organic layers were combined, washed successively with water and 
saturated brine, and dried over anhydrous magnesium sulfate. The solvent was 
evaporated and the residue was subjected to silica gel column chromatography 
(hexane/ethyl acetate=10/l) to give the objective compound (835 mg) as a 
colorless oil, 

"H-NMRlCDCy : 2.49(3H, s), 3.90(3H, s), 7. 1 1(1H, d, J=8Hz), 7.23(1H, s), 7.78(1H, 
d, J=8Hz). 

Preparation Example 80-2 

2-Chloro-4-(methylthio)ben2yl alcohol 

Methyl 2-chloro-4-(methylthio)benzoate (806 mg) was dropwise added to a 
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suspension of lithium aluminum hydride (139 m^ in tetrahydrofuran (8 ml) under 
ice-cooling, and the mixture was stirred for 1 hr. The reaction mixture was 
diluted with ether and IN hydrochloric add (10 ml) was dropwise added. The 
resulting product was extracted three times with ether. The organic layers were 
combined, washed successively with a saturated aqueous solution of sodium 
hydrogencarbonate and saturated brine, and dried over anhydrous magnesium 
sulfate. The solvent was evaporated to give the objective compound (725 m^ as a 
colorless oil. 

*H-NMR(CDCl3) : 1.92(1H, br t, J=7Hz), 2.48(3H, s), 4.73(2H, d, J=7Hz), 7. 15(1H, d, 
J=8Hz), 7.23(1H, s), 7.37(1H, d, J=8Hz). 
Preparation Example 80-3 

2-Chloro-l-((methanesulfonyloxy)methyl)-4-(methylthio)ben2ene 

In the same manner as in Preparation Example 14- 1, the objective 
compound (1.02 g) was obtained as a colorless oil from 2-chloro-4- 
(methylthio)benzyl alcohol (687 mg). 

^H-NMR(CDCl3) : 2.48(3H, s), 3.00(3H, s), 5.30(2H, s), 7.15(1H, dd, J-8 and 2Hz), 
7,26(1H, d, J=2Hz), 7.38(1H, d, J=8Hz). 
Preparation Example 80-4 

Methyl 3-(2-diloro-4-(methylthio)ben2yl)-2~methyl-3H-imidazo[4,5-b]p3^ 
carboxylate and methyl l-(2-chloro-4-(methylthio)ben2yl)-2-methyl-lH- 
imidazo[4,5~b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-(methylthio)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carba^^ (457 m^ 
and methyl l-(2-cWoro-4-(methyltWo)benzyl)-2-methyl-lH-irnidazo[4,5- 
b]p5nidine5-carboxylate (402 mg) were obtained as white powder from methyl 2- 
methyl-lH-iimdazo[4,5-b]p3nidine-5-carboxylate (573 and 2-chloro-l- 
((methanesulfonyloxy)methyl)-4-(methylthio)benzene (955 mg). 
Methyl 3-(2-chloro-4-(methylthio)benzyl)-2-methyl-3H-imidazoI4,5-b] 
carboxylate: 

^H-NMR(CDCl3) : 2.44(3H, s), 2.53(3H, s), 4.00(3H, s), 5.63(2H, s), 6.58(1H, d, 
J=8Hz), 6.96(1H, dd, J=8 and 2Hz), 7.28(1H, d, J=2Hz), 8.06(1H, d, J=8Hz), 
8.13(1H, d, J-8Hz). 
Mass{ESI) : m/e 362 (M+H)* 

Methyl l-(2-chloro-4-(methylthio)benzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

'H-NMR(CDCl3) : 2.45(3H, s), 2.65(3H, s), 4.01(3H, s), 5.39(3H, s), 6.42(1H, d, 
J=8Hz), 6.98(1H, dd, J=8 and 2Hz), 7.30(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 
8.08(1H, d, J=8Hz). 
Mass(ESI) : m/e 362 (M+H)" 
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Preparation Example 80-5 

3-(2~Chloro-4-(methylthio)benzyl)-2-metiiyl-3H-n^ 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound ( 184 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
(methyltMo)berizyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5-carboxyla^ (146 mg). 
^H-NMR(DMS0-d6) : 2.45(3H, s), 2.50(3H, s), 5.60(2H, s), 6.44(1H, d, J-8Hz), 
7.10{1H, d, J=8Hz), 7.42(1H, s), 8.00(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Mass(ESI) : m/e 346 (M-H)" 
Preparation Example 81-1 

Methyl 3"(2-chloro-4-(methylsuI5nyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyri 
5-carboxylate 

To a solution of methyl 3-(2-chloro-4-(methylthio)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (148 mg) in dichloromethane (2.8 ml) was 
added m-chloroperbenzoic acid (81 mg) under ice-cooling, and the mixture was 
stirred for 1 hr. The reaction mixture was diluted with chloroform, washed 
successively with a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, and dried over anhydrous m^nesium sulfate. The solvent was 
evaporated, and acetonitrile was added to the residue for crystallization, whereby 
the objective compound (1 18 mg) was obtained as a white powder. 

^H-NMR(CDCl3) : 2.55(3H, s), 2.71(3H, s), 3.99(3H, s), 5.71(2H, s), 6.78(1H, d, 
J=8Hz), 7.32(1H, d, J=8Hz), 7.80(1H, s), 8.09(1H, d, J=8Hz), 8.16{1H, d, J=8Hz). 

Mass(ESI) : m/e 378 (M+H)* 
Preparation Example 81-2 

3-(2-Chloro-4-(methylsulfinyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (112 mg) was obtained as a white powder from methyl 3-{2-chloro-4- 
(methylsulfinyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-ca^ (112 
mg). 

^H-NMR(DMSO-de) : 2.54(3H, s), 2.76(3H, s), 5.67(2H, s), 6.75(1H, d, J=8Hz), 
7.52(1H, d, J=8Hz), 7.88(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 

Mass(ESI) : m/e 362 (M-H)' 
Preparation Example 82-1 

2-Chloro-4-(methanesiilfonyl)-l-((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (737 mg) was obtained as a white powder from 2-chloro-4- 
(methanesulfonyl) benzyl alcohol (457 mg) and methanesulfonyl chloride (261 m^. 
^H-NMR(DMSO-de) : 3.31(3H, s), 3.33(3H, s), 5.42(2H, s), 7.85(1H, d, J=8Hz), 
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7.79(1H, d, J=8Hz), 8.07(1H, s). 
Preparation Example 82-2 

Methyl 3-{2-cWoro-4-(methanesiilfonyl)benzy^^ 

b]pyridine-5-carboxylate and methyl l-(2-chloro-4-(methanesulfonyl)beiizyl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- (methanesulfonyl)ben2yl)-2-methyl~3H-iinidazo[4,5-b]pyridine-5-carbo^ 
(233 mg) was obtained as white crystals and methyl l-(2-chloro-4-(methane- 
sulfonyl)benzy^l)-2~methyl-lH~iniidazo[4,5-b]pyridine-5-carbox^ (25 mg) 
was obtained as white crystals, from methyl 2-methyl-3H-imida2»[4,5-b]pyridine- 

5- carboxylate (200 mg) and 2-chloro-4-((methanesulfonyl)-l-((methane- 
sulfonyloxy)methyl)benzene (344 mg). 

Methyl 3-(2-chloro-4-(methanesulfonyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate: 

^H-NMR(CDCl3) : 2.56(3H, s), 3,03(3H, s), 3.99(3H, s), 5.72(2H, s), 6.80(1H, d, 
J=8Hz), 7.08(1H, d, J=8Hz), 8.05(1H, s), 8.10(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Methyl l-(2-chloro-4-(methanesulfonyl)ben2yl)-2-methyl- lH-imida2o[4,5- 
b]pyTidine-5-carboxylate: 

^H-NMR(CDCl3) : 2.70(3H, s), 3.10(3H, s), 4,03{3H, s), 5.62(2H, s), 6.62-6.70(lH, 
m), 7.75-8. 12(4H,m). 
Preparation Example 82-3 

3-(2-Chloro-4-(methylsulfonyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojgrlic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (199 mg) was obtained as white crystals from methyl 3-(2-dhdoro-4- 
(methylsulfonyl)beiizyl)-2-methyl-3H-iiiiidazo[4,5-b]pyridine-5-carboxylate 
*H-NMR(DMSO-de) : 2.53(3H, s), 3.25(3H, s), 5.70(2H, s), 6.80(1H, d, J=8Hz), 
7.75(1H, d, J=8Hz), 8.00(1H, d, J=8Hz), 8.10(1H, s), 8.13(1H, d, J=8Hz). 
Preparation Example 83-1 

2-Chloro-l-((methanesulfonyloxy)methyl)-4-nitrobenzene 

In the same manner as in Preparation Example 14- 1 , the objective compound 
(3.56 g) was obtained as brown crystals from 2-chloro-4-nitrobenzyl alcohol (2.5 g) 
and methanesulfonyl chloride (1.68 g). 

'H-NMR(DMSO-d6) : 3.12(3H, s), 5.40(2H, s), 7.73(1H, d, J=8Hz), 8a8(lH, dd, 
J=2, 8Hz), 8.79(1H, d, J=2Hz). 
Preparation Example 83-2 

Methyl 3-(2-chloro-4-nitroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4-nitroben2yl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate. 
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In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]p3nidine-5-carbo^^ (1.02 g) was 
obtained as white crystals, and methyl l-(2-chloro-4-nitrobenzyl)-2-methyl-lH- 
imidazo[4,5-b]p3midine-5-carboxylate (330 m^ was obtained as pale-brown 
crystals, from methyl 2-methyl-3H-imida2o[4,5-b]pyridine-5-carboxylate (2.00 g) 
and 2-chloro-l-((methanesulfonyloxy)methyl)-4-nitrobenzene (3.06 ^. 
Methyl 3-(2-chloro-4-nitn}benzyl)-2-methyl-3H-imidazo[4,5-b]pyridi^ 
carboxylate: 

^H-NMR(CDCl3) : 2.55(3H, s), 3.99(3H, s), 5.73(2H, s), 6.80(1H, d, J=8Hz), 
7.97(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz), 8.33(1H, s). 
Methyl l~(2-chloro-4-nitn>ben^l)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 2.65(3H, s), 4.03(3H, s), 5.51(2H, s), 6.62(1H, d, J=8Hz), 7.53(1H, 
d, J=8Hz), 8,01(1H, dd, J=2, 8Hz), 8.10(1H, d, J=8Hz), 8.39(1H, d, J=2Hz). 
Preparation Eszample 83-3 

Methyl 3-(4-ainino-2-cWorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

Methyl 3-(2-chloro-4-nitrobexi2yI)-2-methyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylate (705 mg) was suspended in ethanol (6 ml), and reduced iron (437 mg) 
and acetic acid (1.01 ml) were added. The mixture was refluxed under heating for 
2 hr. Then, reduced iron (218 m^ and acetic acid (1.01 ml) were further added, 
and the mixture was refluxed under heating for 1 hr. The reaction mixture was 
fatered through Celite, the insoluble matter was washed with ethanol and the 
filtrate was concentrated under reduced pressure. To the concentrate were added 
a saturated aqueous sodium hydrogencarbonate solution and ethyl acetate to 
make the aqueous layer alkaline. At this stage, part of the objective compound 
was precipitated. The precipitate was collected by filtration and the filtrate was 
partitioned. The organic layer was washed successively with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate, and filtrated. The objective compound that precipitated 
during neutralization was dissolved in a mixed solvent of methanol/chloroform 
(1/4), and the mixture was filtrated. Both filtrates were combined and 
concentrated under reduced pressure to give the objective compound (608 mg) as 
a white powder. 

'H-NMR(CDCl3) : 2.53(3H, s), 3.75(2H, s), 4.00(3H, s), 5.67(2H, s), 6.40(1H, dd, 
J=2, 8Hz), 6.54(1H, dd, J-1, 8Hz), 6.72(1H, d, J=lHz), 8.02(1H, d, J=8Hz), 8.12(1H, 
d, J=8Hz). 

Preparation Example 83-4 

Methyl 3-(4-(benzylamino)-2-cMorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine- 
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5-carboxylate 

Methyl 3-(4-airdno-2-dilorobenzyl)-2-meth^ 
carboxylate (100 was dissolved in methanol (1 ml), and benzaldehyde (39 mg), 
zinc chloride (49 mg) and sodium cyanoborohydride (23 mg} were added. The 
mixture was stirred at room temperature for 2 hr and refluxed under heating for 
15 min. Benzaldehyde (16 mg), zinc chloride (21 mg) and sodium 
cyanoborohydride (10 mg) were added and the mixture was stirred at room 
temperature for 1 hr. To the reaction mixture was added ice water, and then a 
saturated aqueous sodium hydrogencarbonate solution. The mixture was 
extracted with ethyl acetate, and the organic layer was washed successively with a 
saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried 
over anhydrous magnesium sulfate, and filtrated. The filtrate was concentrated 
under reduced pressure. Hexane was added to the residue and the precipitated 
pale-yellow crystals were washed, collected by filtration and dried under reduced 
pressure to give the objective compound (120 mg). 
"H-NMRlCDCy : 2.52(3H, s), 3.98(3H, s), 4.17(1H, t, J=7Hz), 4.27(2H, d, J=6Hz), 
5.56(2H, s), 6.34(1H, dd, J=2, 8Hz), 6.55(1H, d, J=8Hz), 6.66(1H, d, J=2Hz), 7.25- 
7.37(5H, m), 8.02(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Preparation Example 83-S 

3-(4-(Benzylamino)-2-chloroben2yl)-2-methyl-3H-irmdazo[4,5-b]pyridine-^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (82 mg) was obtained as white aystals ftxjm methyl 3-(4- 
(benzylamino)-2-cWorobenzyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5K:^ 

^H-NMR(DMSO-d6) : 2.48(3H, s), 4.22(2H, d, J=6Hz), 5.44(2H, s), 6.43(2H, s), 
6.58-6.63(lH, m), 6,68(1H, s), 7.17-7.25(1H, m), 7.27-7.30(4H, m), 7.98(1H, d, 
J=8Hz), 8.08(1H, d, J=8Hz). 
Preparation Bacample 84-1 

Methyl 3-(4-(n-butylamino)-2-cWorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylate 

In the same manner as in Preparation Example 84-4, the objective 
compound (87 mg) was obtained as pale-yellow crystals from methyl 3-(4-amino- 
2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]p3^dine-5-carboxjrlate (100 m^ and 
n-butyl aldehyde (37 mg). 
'H-NMRlCDCy : 0.93(3H, t, J-8Hz), 1.37-.1.48(2H, m), 1.52-1.62(2H, m), 
2,55(3H, s), 4.00{2H, q, J=7Hz), 3.72(1H, br s), 4.01(3H, s), 5.57(2H, s), 6.32(1H, 
dd, J=2, 8Hz), 6.57(1H, d, J=8Hz), 6.60(1H, d, J=2Hz), 8.02(1H, d, J=8Hz),8.12(lH, 
d, J=8Hz). 

Preparation Example 84-2 
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3-{4-(n-Butylan±io)-2-chlorobenzyl)-2-methyl-3H-u^ 
carbo>cylic add 

In Hie same manner as in Preparation Example 4-7, the objective 
compound (54 mg) was obtained as a white powder from methyl 3-(4-(n- 
bu1ylamino)-2-chlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]p3Tidine-5-carbo^^ 
(75 mg). 

^H-NMR(DMSO-de) : 0.88(3H, t, J=8Hz), 1.23-1.40(2H, m), 1.42-1.53(2H, m), 
2.49{3H, s), 2.92(2H, q, J=7Hz), 5,45(2H, s), 5.93(1H, t, J=7Hz), 6.38(1H, d, 
J=8Hz), 6.44(1H, d, J=8Hz), 6.63(1H, s), 8.00(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Preparation E^mmple 85-1 

Methyl 3-(2-chloro-4-(N,N-dimethylamino)beia2yl)-2-methyl-3H~iraidazo[4,5- 
b]pyTidine-5-carboxylate 

Methyl 3-(4-arriino-2-chlorobenzyl)-2-methyl-3H~iniidazo[4,5-b]pyridine-5- 
carboxylate (100 mg) was dissolved in acetonitrile (1 ml), and a 37% aqueous 
formaldehyde solution (0.123 ml) and sodium cyanoborohydride (29 mg) were 
added, and the mixture was stirred at room temperature for 1 hr. Then, a 37% 
aqueous formaldehyde solution (0.123 ml) and sodium cyanoborohydride (29 mg) 
were added, and acetic acid was added to neutralize the reaction mixture, which 
was followed by stirring at room temperature overnight. The reaction mixture 
was concentrated under reduced pressure, and ice water was added to the residue. 
A saturated aqueous sodium hydrogencarbonate solution was added and the 
mixture was extracted with ethyl acetate. The organic layer was washed 
successively with an aqueous sodium hydrogencarbonate solution and saturated 
brine, dried over anhydrous magnesium sulfate, dried and filtrated. The filtrate 
was concentrated under reduced pressure. Hexane was added to the residue and 
the precipitated pale-yeUow crystals were washed, filtered, and dried under 
reduced pressure to give the objective compound (97 mg). 

'H-NMR(CDCl3) : 2.52(3H, s), 2.90(6H, s), 4.00(3H, s), 5.59(2H, s), 6.42(1H, dd, 
J=2, 8Hz), 6.62(1H, d, J-8Hz), 6.70(1H, d, J=2Hz), 8.03(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz). 

Preparation Example 85-2 

3-(2-Chloro-4-(N,N-dimethylamino)benzyl)-2-methyl-3H-iniidazo[4,5-b]p3nidine-5- 
carboxyUc acid 

In the same manner as in Preparation Example4-7, the objective 
compound (65 mg) was obtained as white crystals fi:'om methyl 3-(2-chloro-4- 
(N,N-dimethylaniino)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo^^ 
(90 mg). 

^H-NMR(DMSO-d^) : 2.50(3H, s), 2.87(6H, s), 5.48(2H, s), 6.78(1H, s), 7.98(1H, d, 
J=8Hz), 8.10(1H, d, J=8Hz). 
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Preparation E^xample 86-1 

Methyl 3-(4-(acetylamino)-2-chloroben2yl)-2-methyl^^ 
carboxylate 

Methyl 3-(4-amino-2-chloroben2yl)-2-methyl-3H-imida2»[4, 5-b]pyridine-5- 
carboxylate (150 mg) was dissolved in 1,2-dichloroethane (1.5 ml), and acetic 
anhydride (148 mg) and acetic acid (87 mg) were added at room temperature. The 
mixture was refluxed under heating for 1 hr. The reaction mixture was 
concentrated under reduced pressure, and ice water, a saturated aqueous sodium 
hydrogencarbonate solution were successively added to the residue. The 
precipitated white crystals were collected by filtration, washed with water, and 
dried under reduced pressure to give the objective compound (139 mg). 

^H-NMR(CDCl3) : 2.12(3H, s), 2.52(3H, s), 3.40(1H, s), 3.99(3H, s), 5.60(2H, s), 
6.51(1H, d, J=8Hz), 7.13(1H, d, J=8Hz), 7.83(1H, s), 8,05(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz). 

Preparation Example 86-2 

3~(4-(Acetylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same maaner as in Preparation Example 4-7, the objective 
compound (116 mg) was obtained as white crystals from methyl 3-(4- 
(acetylamino)-2-cWorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine5-carboxyl^^ 
(123 mg). 

^H-NMR(DMSO-de) : 2.03(3H, s), 2.50(3H, s), 5.55(2H, s), 6.57(1H, d, J=8Hz), 
7.23{1H, d, J=8Hz), 7.95(1H, s), 7.98(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 
Preparation Example 87-1 

Methyl 3-(2-chloro-4-(methanesiilfonylamino)benzyl)-2-methyl-3H-^ 
b]pyridine-5-carboxylate 

Methyl 3-(4-arnino-2-chloroben2yl)-2-methyl-3H-imidazo[4,5--b]pyridine-5- 
carboxylate (150 mg) was dissolved in pyridine (1.5 ml), and a solution of 
methanesulfonyl chloride (1 14 mg) in pjnddine (0.5 ml) was added at room 
temperature. The mixture was refluxed under heating for 1 hr. Thereto was 
added a solution of methanesulfonyl chloride (1 14 mg) in pyridine (0,5 ml) at room 
temperature, and the mixture was left standing overnight at room temperature. 
The reaction mixture was concentrated under reduced pressure and ice water was 
added to the residue. The resulting product was extracted with chloroform. The 
organic layer was washed successively with a saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate, and filtrated. The filtrate was concentrated under reduced 
pressure. Ethanol was added to the residue, and the crystals were washed, 
filtrated and dried under reduced pressure to give the objective compound (101 
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mg) as pale-yellow crystals. 

^H-NMR(CDCl3) : 2,52(3H, s), 3.04(3H, s), 3.97(3H, s), 5.60(2H, s), 6,10{1H, d, 
J=8Hz), 6.90(1H, d, J=8Hz), 7.20(1H, d, J=3Hz), 8.07(1H, d, J=8Hz), 8.13(1H, d, 
J-8Hz), 8,87{1H, s). 
Preparation Example 87-2 

3- {2-Chloro-4-(melJianesulfonylaniino)ben2y 
pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (88 mg) was obtained as pale-yellow crystals from methyl 3-{2-chloro- 

4- (methanesulfonylamino)benzyl)-2-methyl-3H-irnidazo[4,5-b]pyri 
carboxylate. 

^H~NMR(DMSO-de) : 2.48(3H, s), 3.01(3H, s), 5.55(2H, s), 6.60(1H, d, J=8Hz), 
7.03(1H, d, J=8Hz), 7.33(1H, s), 7.97(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 
Preparation Example 88 

3-(2-Chloro-4-nitrobemyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carbo5^ acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (258 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (300 mg). 

^H-NMR(DMSO-d«) : 2.52(3H, s), 5.70(2H, s), 6.82(1H, d, J-8Hz), 8.00{1H, d, 
J=8Hz), 8.04(1H, dd, J=2, 8Hz), 8.12(1H, d, J=8Hz), 8.40(1H, s). 
Preparation Example 89-1 
3-Chloro-4-{hydroxymethyl)benzaldehyde 

In the same manner as in Preparation Example 70-3, the objective 
compound (1 12 mg) was obtained as a pale-yellow powder from 4-((tert- 
butyldimethylsifyloxy)methyl)-3-chlorobenzaldehyde (228 mg). 

^H-NMR(CDCl3) : 2.04(1H, br.s), 4.88(2H, br.s), 7.76(1H, d, J-8Hz), 7.82(1H, d, 
J=8Hz), 7.88(1H, s), 9.98(1H, s). 
Preparation Example 89-2 

3-Chloro-4-{(methanesulfonyloxy)methyl)benzaldehyde 

In the same manner as in Preparation Example 14-1, the objective 
compound (577 mg) was obtained as pale-yellow oil from 3-chloro-4- 
(hydroxymethyljbenzaldehyde (393 mg). 
^H-NMR{CDCl3) : 3. 12(3H, s), 5.40(2H, s), 7.72(1H, d, J=8Hz), 7.84(1H, d, J=8Hz), 
7.94(1H, s), 9.98(1H, s). 
Preparation Example 89-3 

Methyl 3-(2-chloro-4-formylbenzyl)-2-methyl-3H-irnidazo[4,5-b]p5nidine-^ 
carboxylate and methyl l-(2-chloro-4-fonnylben2yl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5'-carboxylate 

In the same manner as in Preparation Example 14>2, , methyl 3-(2-chloro- 
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4-formylbenzyl)-2-me1hyl-3H-imida2o[4,5-b]p^ was obtained 

as colorless crystals (1.71 g) and methyl l-(2-chloro-4-formylbenzyl)-2-methyl- 

lH-iniidazo[4,5-b]pyridine5-carbox5rlate was obtained as amorphous (1.40 g), from 

methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (2.60 g) and 3-chloro- 

4-((methanesulfonyloxy)methyl)benzaldehyde (3.72 ^. 

Methyl 3-(2K:hloro-4-formylbenzyl)-2-methyl-3H-imidazo[4,5-b^ 

carbo^late: 

^H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.73(2H, s), 6.77(1H, d, J==8Hz), 7.61(1H, 
d, J=8Hz), 7.98(1H, s), 8.10(1H, d, J=8Hz), 8.18(1H, d, J=8Hz), 9.94(1H, s) 
Mass(ESI) : m/z 344 (M+1) 
mp 189-191^C 

Methyl l-(2-chloro-4-formylbenzyl)-2-methyl- lH-imida2o[4,5-b]pyridine-5- 
carboxylate: 

'H-NMR(CDCl3) : 2.64(3H, s), 4.00(3H, s), 5.50(2H, s), 6.61(1H, d, J=8Hz), 
7.55(1H, d, J=8Hz), 7.64(1H, br d, J-8Hz), 8.00(1H, s), 8.09(1H, d, J=8Hz), 
8.18(1H, d, J=8Hz), 9.95(1H, s) 

Mass(ESI) : m/z 344 (M+1) 
Preparation Example 89-4 

3-(2~Chloro-4-formylbenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboi^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (202 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
formylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (200 mg). 

^H-NMR(DMSO-de) : 2.53(3H, s), 5.70(2H, s), 6.78(1H, d, J=8Hz), 7.75(1H, d, 
J=8Hz), 8.01(1H, d, J=8Hz), 8.09(1H, s), 8.16(1H, d, J=8Hz), 9.96(1H, s). 

Mass(ESI) : m/z 328 (M-1) 

mp 188-192''C 
Preparation Example 90-1 

Methyl 3-[2-chloro-4-[(2,4-dioxo-l,3-tMazoUdin-5-yUdene)methyl]-benzyl]-^ 
methyl-3H-imidazo[4,5-b]Ryridine-5-carboxylate 

A suspension of methyl 3-(2-chloro-4-formylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (200 mg, 0.582 mmol), thiazolidine-2,4- 
dione (82 mg, 0.698 mmol) and piperidine (25 mg, 0.291 mmol) in ethanol (4 ml) 
was reflxixed under heating ovemight. The reaction mixture was cooled, and the 
precipitated crystals were filtrated to give the objective compound (189 mg) as 
pale-yellow crystals. 

^H-NMR(DMSO-d5) : 2.54(3H, s), 3.85(3H, s), 5.64(2H, s), 6.71(1H, d, J=8Hz), 
7.42(1H, d, J=8Hz), 7.74(1H, s), 7.82(1H, s), 8.02(1H, d, J=8Hz), 8.17(1H, d, 
J=8Hz). 
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Mass(ESI) : m/z441 (M-1) 
mp >300°C 
Preparation Bsample 90-2 

3-I2-ChlorcH4-[(2,4-dioxcHl,3-thia2»Udin-5-yHdene)metiiyl]benzyl]-2-m 
iimdazo[4,5-b]pyridine-5-carbaxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (63 mg) was obtained from methyl 3-[2-chloro-4-[(thiazolidine-2,4- 
dione-5-ylidene)methyl]ben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3Qrlate 

(80 mg). 

^H-NMR(DMSO-dc) : 2.51(3H, s), 5.67{2H, s), 6.70(1H, d, J=8Hz), 7.42(1H, d, 
J=8Hz), 7.75(1H, s), 7.84(1H, s), 8.01(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 

Mass(ESI) : m/z 427 (M-1) 

mp >300°C 
Preparation Example 91-1 
2-Chloro-4-fluorobenzyl alcohol 

In the same manner as in Preparation Example 74-4, the objective 
compound (4.20 g) was obtained as white crystals from 2-chloro-4-fluorobenzoic 
add (5.00 g). 

*H-NMR(CDCy : 1.92(1H, br s), 4.75(2H, br d), 6.99(1H, dt, J=2, 8Hz), 7.12(1H, 
dd, J=2, 8Hz), 7.47{1H, t, J=7Hz). 
Preparation Example 91-2 

2-Chloro-4-fluoro-l-((methanesulfonylo35y)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compotmd (572 was obtained as a colorless oil from 2-diloro-4-fluorobenzyl 
alcohol (400 m^ and methanesulfonyl chloride (314 n^. 
*H-NMR(CDCU : 3.02(3H, s), 5.30(2H, s), 7.03(1H, dt, J=2, 8Hz), 7.20(1H, dd, J=2, 
8Hz), 7.49(1H, t, J=8Hz). 
Preparation Examine 91-3 

Methyl 3-(2-chloro-4-fluorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4-fluorobenzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carbo3iylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-fluoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (100 mg) was 
obtained as white crystals and methyl l-(2-chloro-4-fluoroben2yl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (55 mg) was obtained as pale-yellow crystals, 
from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (150 mg) and 2- 
chloro-4-fluoro-l-((methanesulfonyloxy)methyl)benzene (206 mg). 
Methyl 3-(2-chloro-4-fluoroben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 

carboxylate: 
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^H-NMR(CDCl3) : 2.53(3H, s), 4.00(3H, s), 5.62(2H, s), 6.70(1H, dt, J=l, 8Hz), 
6.85(1H, dt, J-2, 8Hz), 7.20(1H, dd, J=2, 8Hz), 8.05(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz). 

Methyl l-(2-chloro-4-fluorobenzyl)-2-methyl- lH-inudazo[4,5-b]pyiidine-5- 
carbo3Qrlate: 

'H-NMR(CDCl3) : 2.65{3H, s), 4.02{3H, s), 5.40(2H, s), 6.50(1H, dt, J=l, 8Hz), 
6.87(1H, dt, J=2, 8Hz), 7,23(1H, dd, J=2, 8Hz), 7.53(1H, d, J=8Hz), 8.08(1H, d, 
J-8Hz). 

Preparation Example 91-4 

3-(2-Chloro-4-fluoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridin^ 

In the same manner as in Preparation Example 4-7, the objective 
compound (75 mg) was obtained as white crystals fix)m methyl 3-{2-chloro-4- 
fluoroberi2yl)-2-methyl-3H--irriidazo[4,5--b]p3nidine-5-carboxylate (90 mg). 

^H-NMR(DMSO-de) : 2.51(3H, s), 5.59(2H, s), 6.67(1H, dt, J=l, 8Hz), 7.11(1H, dt, 
J=l, 8Hz), 7.60(1H, dd, J=2, 8Hz), 8.01(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Preparation Example 92-1 
2,4,6-Trichlorobenzyl alcohol 

In the same manner as in Preparation Example 74-4, the objective compound 
(4, 14 g) was obtained as white crystals from 2,4,6-trichlorobenzoic acid (5.00 ^. 

^H-NMR(CDCl3) : 2.04(1H, br s), 4.91(2H, s), 7.36(2H, s). 
Preparation Example 92-2 

2,4,6-Trichloro- 1 -((methanesulfonyloxy)methyl)benzene 

In the same maimer as in Preparation Example 14-1, the objective 
compound (407 m^ was obtained as white crystals from 2,4,6-trichlorobenzyl 
alcohol (300 mg) and methanesuUbnyl chloride (179 mg). 
^H-NMR(CDCl3) : 3.08(3H, s), 5.48(2H, s), 7.42(2H, s). 
Preparation Example 92-3 

Methyl 2-methyl-3-(2,4,6-tricWorobeiizyl)-3H-irmdazo[4,5-b]pyridine-5- 
carboxylate and methyl 2-methyl-l-(2,4,6-trichloroberizyl)-lH-nmdazo[4,5- 
b]pyridrne-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 2-methyl-3- 
(2,4,6-trichlorobenzyl)-3H-imidazo[4,5-b]pyridine-5-carboxylate (129 mg) was 
obtained as white crystals and methyl 2-methyH-(2,4,6-trichloroben2yl)-lH- 
imidazo[4,5-b]p5rridine-5-carboxylate (100 mg) was obtained as pale-yellow 
crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (150 mg) 
and 2,4,6-trichloro-l-((methanesulfonyloxy)methyl)benzene (250 mg). 
Methyl 2-methyl-3-(2,4,6-trichloroberizyl)-3H-iniidazo[4,5-b]pyridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 2.46(3H, s), 4.00(3H, s), 5.79(2H, s), 7.39(2H, s), 7.97(1H, d, J=l, 
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8Hz), 8.07(1H, d, J=l, 8Hz). 

Methyl 2-me1hyl-l-(2,4,6-tricMoroben2yl)-lH-imidazo[4,5-b]pyridine-5- 
carbcwylate: 

^H-NMR(CDCl3) : 2.73(3H, s), 4.00(3H, s), 5.56(2H, s), 7.34(1H, d, J=8Hz), 
7.44(2H, s), 7.98(1H, d, J=8Hz). 
Preparation Ebcample 92-4 

2-Me1hyl-3-(2,4,6-trichlorobenzyl)-3H-imidazoI4,5-b]pyridine-5-carbo3c^^ 
In the same manner as in Preparation Example 4-7, the objective 
compound (83 mg) was obtained as white crystals from 2-methyl-3-(2,4,6- 
trichlorobenzyl)-3H-imidazo[4,5-b]pyridine-5-carboxylate (94 mg). 
»H-NMR(DMSO-de) : 2.50(3H, s), 5.71(2H, s), 7.72(2H, s), 7.92(1H, d, J=8Hz), 
8.03(1H, d, J=8Hz). 
Preparation ^cample 93-1 
2 ,3,4-trichloroben2yl-bromide 

2,3,4-Trichlorotoluene (2.00 g) was dissolved in carbon tetrachloride (20 
ml), and 2,2'-azobis(2,4-dimethyl-4-methoxyvaleronitrile) (158 mg) and N- 
bromosuccinimide (2.00 ^ were added thereto. The mixture was refluxed under 
heating for 2 hr, and hexane was added, which was followed by stirring under 
cooling for 30 min. The mixture was filtrated and an insoluble matter on a filter 
paper was washed with small amounts of hexane. The filtrates were combined 
and concentrated under reduced pressure. Diisopropyl ether was added to the 
residue and the mixture was washed successively with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate and filtrated. The filtrate was concentrated under reduced 
pressure to give a mixture (2.40 g) of the objective compound and 2,3,4- 
trichlorotoluene as brown crystals. 
^H-NMR(CDCl3) : 4.57(2H, s), 7.29(1H, d, J=8Hz), 7.37(1H, d, J=8Hz). 
Preparation EKample 93-2 

Methyl 2-methyl-3-(2,3,4-trichloroben2yl)-3H-imidazo[4,5-b]pyridine-5- 
carbojcylate and methyl 2-methyl-l-(2,3,4-trichlorobenzyl)-lH-imidazo[4,5- 
blpyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 2-methyl-3- 
(2,3,4-trichlorx)benzyl)-3H-imidazo[4,5-b]pyridine-5-carb03grlate (196 mg) was 
obtained as white crystals and methyl 2-methyl-l-(2,3,4-trichlorobenzyl)-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (82 mg) was obtained as pale-brown crystals, 
from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylate (200 mg) and 
2,3,4-trichlorobenzyl-bromide (1.44 g). 

Methyl 2-methyl-3-(2,3,4-trichloroben2yl)-3H-imidazo[4,5-b]pyridine-5- 
carboxylate: 
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^H-NMR(CDCy : 2.54(3H, s), 3.98(3H, s), 5.65(2H, s), 6.43(1H, d, J=8Hz), 7.23(1H, 
d, J=9Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz). 
Methyl 2-methyl-l-(2,3,4-tricWon)benzyl)-lH-imidazo[4,5-b]p5nri 

carbo^late: 

*H-NMR(CDCl3) : 2.65(3H, s), 4.03{3H, s), 5.42(2H, s), 6.26(1H, d, J=8Hz), 
7.26(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Preparation Ebraunple 93-3 

2-Methyl-3-(23,4-txidilorobenzyl)-3H-inudazo[4,5-b]pyridin^ 

In the same manner as in Preparation Example 4-7, the objective 
compound (156 m^ was obtained as white crystals from methyl 2-methyl-3- 
(2,3,4-trichlorobenzyl)-3H-imidazo[4,5-b]pyridine-5-carboxylate (185 m^. 

*H-NMR(DMSO-de) : 2.53(3H, s), 5.62(2H, s), 6.52(1H, d, J=8Hz), 7.52(1H, d, 
J=8Hz), 8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Preparation Example 94-1 
2,4-Dichloro-5-fluoroben2yl alcohol 

In the same manner as in Preparation Example 74-4, the objective 
compound (1.00 ^ was obtained as white crystals from 2,4-dichloro-5- 
fluorobenzoic acid (1.25 g). 

»H-NMR(CDCl3) : 1.96(1H, t, J=7Hz), 4.73(2H, d, J=7Hz), 7.35(1H, d, J=9Hz), 
7.40(1H, d, J=7Hz). 
Preparation EiEample 94-2 

2,4-Dichloro-5-fluaro-l-((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (404 mg) was obtained as a colorless oil from 2,4-dichloro-5- 
fluorobenzyl alcohol (300 and methanesulfonyl chloride (194 m^. 

^H-NMR(CDCla) : 3.08(3H, s), 5.27(2H, s), 7.32(1H, d, J=9Hz), 7.49(1H, d, J=7Hz). 
Preparation Example 94-3 

Methyl 3-(2,4-dichloro-5-fluoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (234 mg) and methyl l-(2,4-dichloro-5-fluoroben2yl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carbajcylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2,4- 
dichloro-5-fluorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine5-carboxylate(234 
mg) was obtained as white crystals, and methyl l-(2,4-dichloro-5-fluoroben2yl)-2- 
methyl-lH-imidazo[4,5-b]pjTidine-5-carboxylate (86 mg) was obtained as pale- 
yellow crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(200 n^) and 2,4-dichloro-5-fluoro-l-((methanesulfonyloxy)methyl)benzene (314 
mg). 

Methyl 3-(2,4-dichloro-5-fluorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojQrlate: 
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^H-NMRlCDCy : 2.57(3H, s), 4,00(3H, s), 5.60(2H, s), 6.53(1H, d, J=9Hz), 
7,52(1H, d, J=8Hz), 8.08{1H, d, J=8Hz), 8.17(1H, d, J=8Hz). 
Methyl l-{2,4-dicWoro-5-fluorobenzyi)-2-methyl- lH-imidazo[4,5-b]pyiidine-5- 
carboxylate: 

'H-NMR(CDC^ : 2.67(3H, s), 4,03(3H, s), 5.38{2H, s), 6.28(1H, d, J=9Hz), 7.55(1H, 
d, J=8Hz), 7.56(1H, d, J=8H2), 8.12(1H, d, J=8Hz), 
Preparation Example 94-4 

3- (2,4-DicWoro-5-fluoroben2yl)-2-methyl-3H-imidazo[4,5-b]p^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (198 mg) was obtained as white crystals from methyl 3-{2,4-dichloro- 
5-fluoroben2yl)~2-methyl-3H-imidazo[4,5-b]pyridine--5-carboxylate (215 mg). 
^H-NMR(DMSO-d5) : 2.55(3H, s), 5.58(2H, s), 6.82(1H, d, J=9Hz), 7.95(1H, d, 
J=8Hz), 8.00{1H, d, J-8Hz), 8.12(1H, dd, J=l, 8Hz). 
Preparation Sscample 95-1 
2-Chloro-4-iodobenzyl-broniide 

In the same manner as in Ptieparation Example 93-1, the the objective 
compound (5.83 g) was obtained as a pale-yellow oil from 2-chloro-4-iodotoluene 
(5.10 g). 

^H-NMR(CDCl3) : 4.52(2H, s), 7.17(1H, d, J=8Hz), 7.60(1H, d, J=8Hz), 7.76(1H, s). 
Preparation Kscample 95-2 

Methyl 3-(2-chloro-4-iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridi^^ 
carboxylate and methyl l-(2-chloro-44odoben2yl)-2-methyl-lH-irnidazo[4,5- 
bJpyridine-S-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- iodobenzyl)-2-methyl~3H-imidazo[4,5-b]pyridine-5-carboxylate (163 mg) and 
methyl l-(2-chloro-4-iodoben2yl)-2-methyl-lH-imidazo[4,5-b]pyridine-5- 
carboxylate (108 mg) were obtained as pale-brown powder, from methyl 2- 
methyl- lH-irmdazo[4,5-b]pyridine-5--carboxylate (150 mg) and 2-chloro-4- 
iodobenzyl bromide (780 mg). 

Methyl 3-(2-chloro-4-iodoben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate: 

*H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.62(2H, s), 6.37(1H, d, J-8Hz), 
7.43(1H, d, J=8Hz), 7.80(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Methyl l-{2-chloro-4-iodoben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

^H-NMR(CDCl3) : 2.65(3H, s), 4.03(3H, s), 5.38(2H, s), 6.20(1H, d, J=8Hz), 
7.48(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 7.83((1H, s), 8.09(1H, d, J=8Hz). 
Preparation Example 95-3 
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3-(2-Chloro-4-iodoberizyl)-2-methyl-3H-imidazo[4,5-b]pyrLdm^ acid 
In the same manner as in Preparation Example 4-7, the objective 

compound (115 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 

iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (160 mg). 
^H-NMR(DMSO-de) : 2.50(3H, s), 5.57(2H, s), 6.34(1H, d, J=8Hz), 7.60(1H, d, 

J=8Hz), 7.97(1H, s), 8.02(1H, d, J=8Hz), 8,12(1H, d, J=8Hz). 

Preparation Example 96-1 

2,5-Dichloro-3-(hydroxymethyl)thiophene 

In the same manner as in Preparation Example76-2, the objective 

compound (7 18 mg) was obtained as a pale-yellow oil from methyl 2,5- 

dichlorothiophene-3-carboxylate (835 mg). 
^H-NMR(CDCl3) : 1.70 (IH, t, J=6Hz), 4.58(2H, d, J=6Hz), 6.88(1H, s). 

Preparation Example 96-2 

2,5-Dichloro-3-((methanesulfonyloxy)methyl)thiophene 

In the same manner as in Preparation Example 14-1, the objective 
compound (384 mg) was obtained as a colorless oil from 2,5-dichloro-3- 
(hydroxymethyl)thiophene (300 mg) and methanesulfonyl chloride (206 mg). 
^H-NMR(CDCl3) : 3.02(3H, s), 5.12(2H, s), 6.90(1H, s). 
Preparation Example96-3 

Methyl 3-((2,5-dichlorotWophen-3-yl)methyl)-2-methyl-3H-iinidaz^ 
b]pyridine-5-carboxylate and methyl l-((2,5-dichlorothiophen-3-yl)methyl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-((2,5- 
dichlorothiophen-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(87 mg) was obtained as white crystals and methyl l-((2,5-dichlorothiophene-3- 
yl)methyl)-2-methyHH-imidazo[4,5-b]pyridine-5-carboxylate (59 mg) was 
obtained as pale-yellow crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (150 mg) and 2,5-dichloro-3-((methane- 
sulfonylo5Qr)methyl)thiophene (225 mg). 

Methyl 3-((2,5-dichlorothiophene-3-yl)methyl)-2-methyl-3H-imidazoI4,5- 
b]pyridine-5-carboxylate: 

^H-NMR(CDCl3) : 2.64(3H, s), 4.03(3H, s), 5.42(2H, s), 6.66(1H, s), 8.02(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 

Methyl l-((2,5-dicMorothiophene-3-yl)methyl)-2-methyl-lH-irnidazo[4,5- 
b]pyridine-5-carbo>grlate: 

*H-NMR(CDCl3) : 2.70(3H, s), 4.02(3H, s), 5.20(2H, s), 6.30(1H, s), 7.64(1H, d, 
J-8Hz), 8.12(1H, d, J=8Hz). 
Preparation Example 96-4 

3-((2,5-Dichlorothiophen-3-yl)methyl)-2-methyl-3H-iinidaro[4,5-b]pyridine-5- 
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carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (67 mg) was obtained as white crystals from methyl 3-{(2,5- 
dichlorothiophen-3-yl)methyl)-2-methyl-3H-inddazo[4,5-b]pyridine-5-carboxy^^ 
(77 mg). 

^H~NMR(DMSO-de) : 2.60(3H, s), 5.43(2H, s), 6.94(1H, s), 7.99(1H, d, J^SHz), 
8.07(lH,d, J-8Hz). 
Preparation Example 97-1 

Methyl 3-(2-chloro-4,5-(methylenedioxy)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate and methyl l-(2-chloro-4,5-(methylenedioxy)benzyl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4,5-(methylenedioxy)benzyl)-2-methyl-3H-imldazo[4,5-b]pyridine-5-cart^ 
(169 mg) was obtained as white crystals and methyl l-(2-chloro-4,5- 
(methylenedioxy)benzyl)-2-methyl-' lH-imidazo[4,5-b]pyridine-5-carboxylate (75 
mg) was obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (200 mg) and 6-chlon)piperonyl chloride (236 mg). 
Methyl 3-(2-diloro-4,5-(methylenedioxy)berizyl)-2-methyl-3H-^ 
b]pyiidine-5-carbo5Qrlate: 

^H-NMR(CDCl3) : 2.56(3H, s), 4.00(3H, s), 5.59(2H, s), 5.91(2H, s), 6.23(1H, s), 
6.89(1H, s), 8.04 (IH, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Methyl l-(2-chloro-4,5-(methylenedioxy)benzyl)-2-methyl- lH-imida2o[4,5- 
b]pyridine 5-carboxylate: 

^H-NMR(CDCl3) : 2.67(3H, s), 4.02(3H, s), 5.33(2H, s), 5.94(2H, s), 5.99(1H, s), 
6.92(1H, s), 7.57 (IH, d, J=8Hz), 8.08(1H, d, J-8Hz). 
Preparation Example 97-2 

3-(2-Chloro-4,5-(methylenedioxy)benzyl)-2-methyl-3H-iriuda2X)[4,5-b]pyrito 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (144 mg) was obtained as yellow crystals from methyl 3-(2-chloro-4,5- 
(methylenedioxy)ben2yl)-2-methyl-3H-iriiidazo[4,5-b]pyridine-5-carboxyl^^^ (160 

mg). 

^H-NMR(DMSO-de) : 2.46(3H, s), 5.47(2H, s), 6.00(2H, s), 6.11(1H, s), 7.19(1H, s), 
7.88(1H, d, J=8Hz), 7.92(1H, d, J=8Hz). 
Preparation E^xample 98-1 

In the same manner as in Preparation Example 14-1, a mixture (377 mg) of 
2-chloro-3-((methanesulfonyloxy)methyl)quinoline and 2-chloro-3- 
(chloromethyl)quinoline was obtained as a pale-yellow powder from 2-chloro-3- 
(hydroxymethyl)quinoline (300 mg) and methanesulfonyl chloride (89 mg). This 
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compound was used in the next reaction without puiiJBcation. 
Preparation Example 98-2 

Methyl 3-((2-cWoroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b^ 
carboxylate and methyl l-((2-chloroquinolin-3-yl)methyl)-2-methyHH- 
imidazo[4,5-b]pyridine-5-carbox7late 

In the same manner as in Preparation Example 14-2, methyl 3-{(2- 
chloroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbox^^ 
(1 12 mg) was obtained as pale-yellow crystals and methyl l-((2-chloroquinoline- 
3-yl)methyl)-2-methyl-lH-iniidazo[4,5-b]pyridine-5-carbox^late (100 mg) was 
obtained as pale-yellow crystals, from methyl 2-methyl-3H-imidazo[4,5- 
bJpyridine-S-carboxylate (200 mg) and 2-chloro-3- 

((methanesulfonyloxy)methyl]quinoline (313 mg, mixture with 2-chloro-3- 
(chloromethyl)quinoline) . 

Methyl 3-((2-cWoroquinoUn-3-yl)methyl)-2-methyl-3H-imida2»[4,5-b]pyridine-5- 
carboxylate: 

*H-NMR(CDCl3) : 2.63(3H, s), 3.97(3H, s), 5.80(2H, s), 7.39(1H, s), 7,50(1H, t, 
J=7Hz), 7.58(1H, d, J=8Hz), 7.72(1H, t, J=8Hz), 8.03(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz), 8.18(1H, dd, J=l, 8Hz). 

Methyl l-{(2-chloroquinolin-3-yl)methyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

'H-NMR(CDCl3) : 2.70(3H, s), 4.03(3H, s), 5.59(2H, s), 7.10(1H, s), 7.49-7.62(3H, 
m), 7.70-7.78(lH, m), 8.02-8.20(2H, m). 
Preparation E^xample 98-3 

3- ({2-CMoroquinoUn-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (90 mg) was obtained as white crystals from methyl 3-((2- 

chloroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3^^ 
(100 mg). 

"H-NMR(DMSO-de) : 2.60(3H, s), 5.74(2H, s), 7.58(1H, t, J=7Hz), 7.70(1H, s), 
7.80(1H, t, J=8Hz), 7.91{1H, d, J=8Hz), 8.00(2H, t, J=8Hz), 8.16(1H, d, J=8Hz). 
Preparation Example 99-1 

Methyl 3-(2-chloro-4-{trifluoromethyl)ben2yl)-2-methyl-3H-iniidazo[4, 
bJpyridine-S-carboxylate and methyl l-(2-chloro-4-(trifluoromethyl)benzyl)-2- 
methyl- lH-imidazo[4,5-b]p3nidine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3~(2-chloro- 

4- (trifluoromethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-OT (129 
mg) was obtained as white crystals and methyl l-(2-diloro-4- 
(trifluoromethyl)ben2yl)-2 -methyl- lH-irnidazo[4,5-b]pyridine-5-carb^ (129 
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mg) was obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (150 mg) and 2-chloro-l-{(methanesulfonyloxy)methyl)- 

4- (trifluoromethyl)benzene (226 mg). 

Methyl 3-(2-chloro-4-(trifluoromethyl)ben2yl)-2-methyl-3H-imidazo[^ 
b]p3nidine-5-carboxylate: 

'H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.71(2H, s), 6.73(1H, d, J=8Hz), 
7.38(1H, d, J=8Hz), 7.72(1H, s), 8.08(1H, d, J=8Hz), 8.17{1H, d, J=8Hz). 
Methyl l-(2-chloro-4-(trifluoromethyl)ben2yl)-2-methyl- lH-imidazo[4,5- 
b]pyridme-5-carbo?r^late: 

^H-NMR(CDCl3) : 2.67(3H, s), 4.03(3H, s), 5.49(2H, s), 6.57(1H, d, J=8Hz), 
7.40(1H, d, J-8HZ), 7.53(1H, d, J=8Hz), 7.76(1H, s), 8.10(1H, d, J-8Hz). 
Preparation ESxample 99-2 

3-{2-Chloro-4-(trifluoromethyl)benzyl)-2-methyl-3H-imidazoI4,5 
carboxylicacid 

In the same manner as in Preparation Elxample 4-7, the objective 
compound (103 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
(trifluoromethyl)ben2yl)-2-metHyl-3H-imidazo[4,5-b]pyridine-5-COT (1 19 

mg). 

'H-NMR(DMSO-de) : 2.53(3H, s), 5.69(2H, s), 6.75(1H, d, J=8Hz), 7.60(1H, d, 
J-8Hz), 8.02(1H, d, J=8Hz), 8.03(1H, s), 8.15(1H, d, J=8Hz). 
Preparation Example lOO-l 

Methyl 3-( l-bromonaphthalen-2-ylmethyl)~2-methyl-3H~imidazo[4,5-b]pyridine- 

5- carboxylate and methyl l-(l-bromonaphthalen-2-ylmethyl)-2-methyHH- 
imidazo[4,5-b]p3nidine-5-carbox7late 

In the same manner as in Preparation Example 14-2, methyl 3-(l- 
bromonaphthalen-2-ylmethyl)-2-methyl-3H~imidazo[4,5-b]pyridine-5-carbox^^ 
(1 122 mg) was obtained as white crystals and methyl l-(l-bromonaphthalen-2- 
ylmethyl)-2-methyl-lH-iinidazo[4,5-b]pyridine-5-carboxylate (198 mg) was 
obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (150 mg) and l-bromonaphthalen-2-ylmethyl bromide (259 mg). 
Methyl 3-( l-bromonaphthalene-2-ylmethyl)-2-methyl-3H-irriidazo[4,5"b]pyridine- 
5~carboxylate: 

'H-NMRICDCy : 2.50(3H, s), 3.97(3H, s), 5.92(2H, s), 6.65(1H, d, J=8Hz), 
7.56(1H, t, J=8Hz), 7.64(2H, dt, J=l, 8Hz), 7,77(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 
8.17(1H, d, J=8Hz), 8.37(1H, d, J=8Hz). 

Methyl l-(l-bromonaphthalene-2-ylmethyl)-2-methyl- lH-imidazo[4,5-b]pyridine- 
5-carboxylate: 

*H-NMR(CDCl3) : 2.68(3H, s), 4.02(3H, s), 5.67(2H, s), 6.52(1H, d, J=8Hz), 7.53- 
7.60(2H, m), 7.68(2H, dt, J-2, 7Hz), 7.81(1H, d), 8.07(1H, d), 8.36(1H, d, J-7Hz). 
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Preparation Example 100-2 

3- ( 1 -Bromonaphthalen-2-ylme11iyl)-2-methyl-3H-imida^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (81 mg) was obtained as white crystals from methyl 3-(l- 
bromonaphthalen-2-ylmethyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylate 
(105 mg). 

^H-NMR(DMSO-de) : 2.51{3H, s), 5.83(2H, s), 6.62(1H, d, J=8Hz), 7.62(1H, t, 
J=8Hz), 7.75(1H, t, J=8Hz), 7.86{1H, d, J=8Hz), 7,96(1H, d, J=8Hz), 8.03(1H, d, 
J=8Hz), 7.17(1H, d, J=8Hz), 8.31(1H, d, J=8Hz). 
Preparation Example 101 

Methyl 3-(4~bromo-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(4-bromo-2-chlorobenzyl)-2-methyl-lH-imidazo[4,5- 
b]p3nidine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(4-bromo- 
2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (400 mg) was 
obtained as a white powder and methyl l-(4-bromo-2-chlorobenzyl)-2-methyl--lH- 
imidazo[4,5-b]pyridine-5-carboxylate (250 mg) was obtained as a pale-yellow 
powder, from methyl 2-methyliniidazo[4,5-b]pyridine-5-carboxylate (400 m^ and 

4- bromo-2-chloro-l-((methanesulfonyloxy)methyl)benzene (689 m^. 
Methyl 3-(4*bromo-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]p3^dine-5- 
carboxylate 

'H-NMR(CDCl3) : 2.54(3H, s), 4.00(3H, s), 5.62(2H, s), 6.53(1H, d, J=8Hz), 
7.25{1H, d, J=8Hz), 7.61(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Mass(ESI) : m/z 396 (M+1) 

Methyl l-(4-bromo-2-chlorobenzyl)-2 -methyl- lH~imidazo[4,5-b]pyridine-5- 
carbo^late 

^H-NMRtCDCy : 2,64(3H, s), 4.01(3H, s), 5.49(2H, s), 6.36(1H, d, J=8Hz), 
7.29(1H, d, J-8HZ), 7.53(1H, d, J=8Hz), 7.65(1H, s), 8.09(1H, d, J=8Hz). 

Mass(ESI) : m/z 396 (M+1) 
Preparation Example 102-1 
2 ,7-Dimethyl- 1 H-imidazo[4,5-b]pyridine-4-oxide 

To a solution of 2,7-dimethyl-lH-imidazo[4,5--b]pyridine (4.29 g) in 
chloroform (43 ml) was added m-chloroperbenzoic add (80%, 7.55 g) at room 
temperature, and the mixture was refluxed under heating for 1 hr. After cooling 
to room temperature, the reaction mixture was directly purified by silica gel 
colunm chromatography (chloroform/methanol=9/ 1) and pulverized in ethyl 
acetate to give the objective compound (4.61 ^ as a brown powder. 

'H-NMR(DMSO-de) : 2.46(3H, s), 2.52(3H, s), 6.93(1H, d, J=5Hz), 7.98(1H, d, 
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J=5Hz). 

Preparation Sicample 102-2 

5-Chloro-2J-dimethyl-lH-irnida2o[4,5-b]pyridine 

A mixture of 2,7-dime11iyl-lH-imidazo[4,5-b]pyridine-4-oxide (4.45 g) in 
chlorofonn (4.5 ml) and phosphorous oxychloride (25.4 ml) was stirred at SCC for 
3 hr and concentrated to dryness under reduced pressure. The residue was 
poured to ice (75 g), and which was neutralized with aqueous ammonia under 
ice-cooling. The rmxture was stirred at room temperature for 30 min and the 
precipitated solid was washed with water to give the objective compound (3.66 g) 
as a gray powder. 

^H-NMR(DMSO-d«) : 2.49(3H, s), 2.52(3H, s), 7.08(1H, s). 
Preparation ^cample 102-3 

5-Bromo-2,7-dimethyl-lH-imidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 9-1, the objective 
compound (4.07 g) was obtained as a brown solid firom 6-chloro-2,7-dimethyl- 
lH-iniidazo[4,5-b]pyridine (3.6 g). 

^H-NMR(DMSO-d6) : 2.44-2.57(6H, overlapped with DMSO-d 6) , 7.20(1H, s). 
Mass(ESI) : m/z 226 (M-1) 
Preparation ^cample 102-4 

Methyl 2,7-dimethyl- lH-imidazo[4,5-b]pyridine-5-carbaxyiate 

In the same manner as in Preparation Example 1 10-4 to be described later, 
the objective compound (2.44 g) was obtained as awhile powder from 5-bromo- 
2,7-dimethyl-lH-imidazol4,5-b]pyridine (4.02 ^. 
*H-NMR(CDCl3) : 2.72(3H, s), 2.80(3H, s), 3.49(1H, br s), 4.02(3H, s), 7.91(1H, s). 

Mass(ESI) : m/e 206 (M+l)" 
Preparation &»mple 102-5 

Methyl 3-( l-bromonaphthalen-2-ylmethyl)-2,7-dimethyl-3H-imidazo[4,5- 

b]pyridine-5-carbosylate 

To a suspension of methyl 2,7-dimethyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate (625 m^ in N,N-dimethylformamide (6 ml) was added sodium hydride 
(70% in mineral oil, 125 m^ under ice-cooling, and the mixture was stirred for 30 
min. 1 -Bromonaphthalen-2-ylmethyl bromide ( 1 .05 g) was added to the reaction 
mixture, and the mixture was stirred under ice-cooling for 3 hr. Diisopropyl ether 
(12 ml) was added to the reaction mixture and the precipitate was collected by 
filtration to give the objective compound (1.35 g) as a white powder. 

^H-NMR(CDCl3) : 2.49(3H, s), 2.75(3H, s), 3.98(3H, s), 5.91(2H, s), 6.64(1H, d, 
J=8Hz), 7.49-7.83(4H, m), 8.00 (IH, s), 8.38 (IH, d, J=8Hz). 

Mass(ESI) : m/e 426 (M+1)* 
Preparation Example 102-6 
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3-(l-Bromonaphthalen-2-ylmethyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.01 g) was obtained as a white powder from methyl 3-(l- 
bromonaphthalen-2-ylmethyl)-2,7-dimethyl-3H-imidazoI4,5-b]pyridine-5- 

carboxylate (1.34 g). 

^H-NMR(DMSO-de) : 2.49(3H, s), 2.62(3H, s), 5.82(2H, s), 6.53(1H, d, J=8Hz), 
7.55-8.00(5H, m), 8.29(1H, d, J=8Hz). 

Mass(ESI) : m/e 408, 410 (M-l)' 
Preparation Example 103-1 

Methyl 3-(4-bromo-2-chlorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same maimer as in Preparation Example 102-6, the objective 
compound (950 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carbo2Qrlate (550 mg) and 4-bromo-2-chloro- 1- 
((methanesulfonylo3cy)methyl)benzene (963 m^. 

»H-NMR(CDCl3) : 2.52(3H, s), 2.73(3H, s), 3.98(3H, s), 5.59{2H, s), 6.49(1H, d, 
J=8Hz), 7.22(1H, d, J=8Hz), 7.60(1H, s), 7.99(1H, d, J=8Hz). 
Preparation Example 103-2 

3-(4-Bromo-2-chlorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine5-carbo3cylic 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (870 mg) was obtained as colorless crystals from methyl 3-(4-bromo- 
2-chlorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (950 mg). 
*H-NMR(DMSO-d«) : 2.49(3H, s), 2.62(3H, s), 5.55(2H, s), 6.47(1H, d, J=8Hz), 
7.43(1H, dd, J=8, IHz), 7.85(1H, d, J=lHz). 
Preparation Example 104 

Methyl 3-(2,4-dichloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound was obtained as a pale-yellow powder from 5-bromo-3-(2,4- 
dichlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine. 

»H-NMR(CDCl3) : 2.53(3H, s), 3.99(3H, s), 5.63(2H, s), 6.60(1H, d, J=8Hz), 7.10(1H, 
dd, J=8 and 2Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8. 14(1H, d, J=8Hz). 

Mass(ESl) : m/e 350 (M+H)* 
Preparation Example 105-1 

Methyl 3-(2-chloro-4-nitrobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 102-6, the objective 
compound(759 m^ was obtained as a pale-brown powder ftxim methyl 2,7- 
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dimetiiyliiTiidazo[4,5-b]pyridine-5-c^ (500 mg) and 2-chloro-l- 

((methanesulfonyloxy)methyl)-4-nitrobenzene (777 mg). 

'H-NMR(CDCl3) : 2.54(3H, s), 2,65(3H, s), 3.83(3H, s), 5.68(2H, s), 6.82(1H, d, 
J-8Hz), 7.90(1H, s), 8.08(1H, dd, J=8, 2Hz), 8,42(1H, d, J=2Hz). 
Preparation Example 105-2 
3-(2-Chloro-4-mt3XDben2yl)-2,7-dimethyl-3H-im 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (681 mg) was obtained as a pale-brown powder from methyl 3-(2- 
chloro-4-nitrobenzyl)-2 ,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3iylate (755 

^H-NMR(DMSO-de) : 2.52(3H, s), 2.62(3H, s), 5.69(2H, s), 6.77(1H, d, J=8Hz), 
7.85{1H, s), 8.05(1H, dd, J=8, 2Hz), 8.40(1H, d, J=2Hz). 
Preparation Example 106-1 
2-Aniino-6-bromo-3-nitropyridine 

To a suspension of 2,6-dibromo-3-nitropyridine (5.00 g) in ethanol (10 ml) 
was added an ammonia/ ethanol solution (6.8 M, 15 ml) at room temperature, and 
the mixture was placed in a closed reaction vessel and stirred at room temperature 
for 19 hr. To the reaction mixture was added water (25 ml), and the precipitate 
was collected by filtration. The precipitate was washed with ethanol, suspended 
in ethanol (55 ml), heated and cooled. The precipitate was collected by filtration 
to give the objective compound (3. 19 g:) as a yellow powder. 

'H-NMR(DMSO-de) : 6.89(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 8.25(2H, br s). 

Mass(ESI) : m/e 216, 218 (M-H)" 
Preparation Example 106-2 
2-(Acetamido)-6-bromo-3-nitropyridine 

To a suspension of 2-amino-6-bromo-3-nitropyridine (23.9 g) in acetic acid 
(48 ml) were added acetic anhydride (48 ml) and sulfuric add (2.9 ml), and the 
mixture was heated at 65^*0 for 40 min. The mixture was uniform so that it 
quickly became a suspension containing a precipitate. After cooling, the reaction 
mixture was poured into cold water (480 ml) and the mixture was stirred for 30 
min. The precipitate was collected by filtration and washed with water to give a 
crude product. The crude product was suspended in ether (60 ml) and collected 
by filtration to give the objective compound (27.2 g) as a pale-yellow powder. 
^H-NMR(CDCl3) : 2.54(3H, s), 7.33(1H, d, J=8Hz), 8.33{1H, d, J=8Hz), 9.95(1H, br s). 

Mass(ESI) : m/e 258, 260 (M-H)' 
Preparation E^xample 106-3 

6-Bromo-2-(N-(2-chloro-4-cyanobenzyl)acetamido)-3-nitropyridine 

2-(Acetamido)-6-bromo-3-nitropyridine (3.21 g) was dissolved in dry N,N- 
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dimethylformamide (16 ml), and sodium hydride (60% in oil, 326 mg) was added 
under ice-cooling. The mixture was stirred for 30 min. A solution of 2-chloro- 

4- cyanobenzyl bromide (2.34 g) in dry N,N-dimethylformamide (4 ml) was dropwise 
added at the same temperature, and the mixture was stirred at room temperature 
for 1 hr. The reaction mixture was poured into ice water and the mixture was 
extracted with ethyl acetate. The organic layer was dried over magnesium sulfate 
and concentrated to dryness under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate==5/ 1) to give the 
objective compound (4. 17 g) as a pale-yellow powder. 

^H-NMR(CDCl3) : 2.17(3H, s), 5.39(2H, s), 7.54{1H, d, J=8Hz), 7.58(1H, d, J=8Hz), 
7.69(1H, s), 7.79(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Preparation Example 106-4 

5- Bromo-3-(2K:Moro-4-cyanoben2yl)-2-methyl-3H-imidazo[4,5-b]p3^dine 

To a solution of 6-bromo-2-(N-(2-chloro-4-cyanobenzyl)acetamido)-3- 
nitropyridine (21.8 g) in ethanol (33 ml)-acetic acid (8.3 ml] was added iron powder 
(2.29 g) at room temperature, and the mixture was refluxed under heating for 2 hr. 
The reaction mixture was cooled, the insoluble matter was removed by filtration, 
and the solvent was evaporated. To the residue was added dichloromethane, and 
the product was extracted. The solvent was evaporated and the residue was 
purified by silica gel column chromatography (dichloromethane/methanol=30 / 1) 
to give the objective compound (1.90 g) as a pale-yellow powder. 

^H-NMR(CDCl3) : 2.49(3H, s), 5.58(2H, s), 6.67(1H, d, J=8Hz), 7.41(1H, d, J=8Hz), 
7.44(1H, d, J=8Hz), 7.75(1H, s), 7.87(1H, d, J=8Hz). 

Mass(ESI) : m/e 361, 363 (M+H)* 
Preparation Example 106-5 

Methyl 3-(2-diloro-4-cyanobeii2yl)-2-methyl-3H-iinidazo[4,5-b]pyridine-5- 
carboxy^late 

In the same manner as in Preparation Example 26-2, the objective 
compound (482 mg) was obtained as a white powder from 5-bromo-3-(2-chloro- 
4-cyanoben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (546 mg). 

^H-NMR(CDCl3) : 2.54(3H, s), 3.98(3H, s), 5.70(2H, s), 6.73(1H, d, J=8Hz), 
7.42(1H, d, J=8Hz), 7.76(1H, s), 8.09(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 

Mass(ESI) : m/e 341 (M+H)^ 
Preparation Example 106-6 

3-(2-Chloro-4-cyanobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxyU^ 

In the same manner as in Preparation Example 4-7, the objective 
compound (39 mg) was obtained as a pale-brown powder from methyl 3-(2- 
cUoro-4-q7anobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-car (67 mg). 

^H-NMR(DMSO-de) : 2.52(3H, s), 5.68(2H, s), 6.72(1H, d, J=8Hz), 7.69(1H, d, 

160 



J=8Hz), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz), 8.20{1H, s). 

Mass{ESI) : m/e 325 (M-H)' 
Preparation Example 107-1 
2-Chloro-4-phenyltoluene 

In the same manner as in Preparation Example 11-2, the objective 
compound (1.9 g) was obtained as a pale-brown oil from 2-chloro-4-iodotoluene 
(2.3 g). 

'H-NMR{CDCl3) : 2.40(3H, s), 7.23-7.60(8H, m). 
Preparation ESxample 107-2 
2-Chloro-4-phenylbenzyl-bromide 

In the same manner as in Preparation Example 93-1, the objective 
compound (3.22 g) was obtained as colorless crystals from 2-chloro-4- 
phenyltoluene (3.6 g). 

'H-NMR(CDCl3) : 4.64{2H, s), 7.35-7.63(8H, m). 

mp 73-74*'C 
Preparation E«xample 107-3 

6-Bromo-2-(N-(2-chloro-4-phenylbenzyl)acetamido)-3-nitropyridine 

In the same manner as in Preparation Example 106-3, the objective 
compound (1.6 ^ was obtained as amorphous from 2-(acetamido)-6-bromo-3- 
nitropyridine (1.0 g) and 2-chloro-4-phenylbenzyl bromide (1.1 g). 

^H-NMR(CDCl3) : 2.25(3H, br s), 5.42(2H, br s), 7.32-7.70(9H, m), 8.11(1H, d, 
J=8Hz), 

Mass(ESI) : m/z 458 (M-H) 
Preparation Example 107-4 

5- Bromo-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H-iinidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (2.80 g) was obtained as pale-yellow crystals from 6-bromo-2-(N-(2- 
chloro-4-phenylbenzyl)acetaniido)-3-nitropyridine (3.56 g). 

^H-NMR(CDCl3) : 2.61(3H, s), 5.62(2H, s), 6.71(1H, d, J=8Hz), 7.32-7.55(7H, m), 
7.68(1H, s), 7.92(1H, d, J=8Hz). 

Mass(ESI) : m/z 414 (M+1) 
Preparation Example 108-1 

6- Bromo-2-(N-(2-chloro-4-(trifluoromethyl)benzyl)acetarnido)-3-nitrop3nidine 

In the same manner as in Preparation Example 106-3, the objective 
compound (2.60 ^ was obtained fix)m 2-(acetamido)-6-bromo-3-nitropyridine 
(2.00 g) and 2-chloro-l-((methanesulfonyloxy)methyl)-4-(trifluoromethyl)benzene 
(2.33 g). 

^H-NMR(CDCl3) : 2.20(3H, br s), 5.40(2H, br s), 7.53(2H, d, J=8Hz), 7.66(1H, br s), 
7.78(1H, d, J==8Hz), 8.12(1H, d, J=8Hz). 
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Preparation Example 108-2 

5-Bromo-3-(2-chloro-4-(trifluoromethyl)ben2yl)-2-metl^^ 
bjpyiidine 

In the same manner as in Preparation Example 106-4, the objective 
compound (1.55 g) was obtained as pale-yellow crystals from 6-bromo-2-{N-(2- 
chloro-4-(trifluoromethyl)benzyl)acetamido)-3-nitropyridine (2.60 g). 

^H-NMR(CDCl3) : 2.51(3H, s), 5.59(2H, s), 6.68(1H, d, J=8Hz), 7,39(1H, br d, 
J=8Hz), 7.41(1H, d, J=8Hz), 7.73(1H, br s), 7.88(1H, d, J=8Hz). 

Mass(ESI) : m/z 406 (M+1) 

mp 106-107"C 
Preparation Example 108-3 

Methyl 3-(2-chloro-4-(trifluoromethyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]p3nidine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (1.47 g) was obtained as pale-brown crystals &x)m 5-bromo-3-(2- 
cWoro-4-(trifluoromethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridm^ (1.50 g). 
^H-NMR(CDCl3) : 2.54(3H, s), 3.99(3H, s), 5.71(2H, s), 6.73(1H, d, J=8Hz), 
7.38(1H, d, J=8Hz), 7.72(1H, s), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz). 
Preparation Example 109-1 

2-Amino-6-bromo-3-nitropyridine hydrobromide 

2-Amino-6-chloro-3-nitrop5Tidine (20.2 ^ was suspended in a 30% 
hydrobomide/acetic add solution (100 ml), and the suspension was stirred at 90*'C. 
After 4 hours, a 30% hydrobomide/acetic acid solution (100 ml) was added, and 
the mixture was stirred for another 1 hour at 90°C. Then, the reaction mixture 
was stirred at lOO^'C for 8 hr while a hydrobromic acid gas was introduced littie by 
little. The reaction mixture was cooled, and the precipitate was collected by 
filtration and washed with hexane to give the objective compound (33.0 g) as a 
pale-yellow powder. 

^H-NMR(DMSO-de) : 7.63(1H, d, J-8Hz), 8.01(1H, d, J=8Hz). 
Preparation Example 109-2 

2- (Acetamido)-6-bromo-3-nitropyridine 

In the same manner as in Preparation Example 106-2, the objective 
compound (40.7 g) was obtained as a pale-yellow powder from 2-amino-6-bromo- 

3- nitropyridine hydrobromide (50.0 g) and acetic anhydride (100 ml). 
^H-NMR(CDCl3) : 2.54(3H, s), 7.34(1H, d, J=8Hz), 8.34(1H, d, J=8Hz), 9.98(1H, br s) 
Mass(ESI) : m/e 260 (M-l)" 

Preparation Example 109-3 
5-Bromo-2-methyl- lH-imidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
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compound (2.48 g) was obtained as pale-yellow crystals from 2-(acetamido)-6- 
bromo-S-nitropyridine (4.0 g). 
^H-NMR(DMS0-d5) : 2.51(3H, s), 7.32(1H, d, J=8Hz), 7.83(1H, d, J=8Hz). 
Mass(ESI) : m/z210(M-l) 
mp 239-241^0 
Preparation Eieample 109-4 

Methyl 2-methyl- 1 H-imidazo[4,5-b]pyTidine-5"Carboxylate 

Palladium acetate (1. 18 g), l,3-bis(diphenylphosphino)propane (2.3 1 g) and 

5- bromo-2-methyHH-imidazo[4,5-b]pyridine (3.72 g) were placed in an autoclave, 
and N,N-dimethylformamide (18.6 ml), methanol (14.9 ml) and triethylamine (5.4 
ml) were added thereto. The mixture was stirred at 85*^0 for 14 hr at 10 atm 
under a carbon monoxide atmosphere. The reaction mixture was cooled and the 
solvent was evaporated. To the residue was added methanol (60 ml), and the 
mixture was heated. The insoluble matter was filtered off while the mixture was 
hot. The filtrate was concentrated to give the objective compound (2.95 g) as a 
white powder. 

^H-NMR(CDCl3) : 2.82(3H, s), 4.05(3H, s), 8.04(1H, d, J=8Hz), 8. 10(1H, d, J=8Hz). 
Mass(ESI) : m/e 192 (M+1)* 
Preparation EAxample llO-l 

6- Bromo-2-{N-(2,4-dichloroben2yl)acetaniido)-3-nitropyridine 

In the same manner as in Preparation Example 106-3, the objective 
compound ( 11 ,7 1 g) was obtained as a pale-yellow powder from 2-(acetmaido)-6- 
bromo-3-nitropyridine (10.0 g) and 2,4-dichlorobenzyl chloride (8.3 ^. 

^H-NMR(CDCl3) : 2.20(3H, br s), 5.33(2H, br s), 7.24(2H, d, J=8Hz), 7.30-7,68(3H, 
m), 8.11(1H, d; J=8Hz). 
Preparation Example 1 1&-2 

5-Bromo-3-(2,4-dichlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (4.27 g) was obtained as a pale-yellow powder from 6-bromo-2-(N- 
(2,4-dichlorobenzyl)acetaniido)-3-nitrop3nidine (11.7 g). 

^H-NMR(CDCl3) : 2.48(3H, s), 5.50(2H, s), 6.54(1H, d, J=8Hz), 7.12(1H, dd, J=8 
and 2Hz), 7.39(1H, d, J=8Hz), 7.47(1H, d, J=2Hz), 7.86(1H, d, J=8Hz). 

Mass(ESI) : m/e 370, 372 (M+H)" 
Preparation Example 111-1 
3-Chloro-4-methylbenzyl alcohol 

In the same manner as in Preparation Example 74-4, the objective 
compound (23.0 g) was obtained as a colorless oil from 3-chloro-4-methylbenzoic 
add (25.0 g). 

'H-NMR(CDCl3) : 2.36(3H, s), 4.65(2H, s), 7.14(1H, d, J=8Hz), 
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7.23(1H, d, J=8Hz), 7.36(1H, S) 
Preparation Example 111-2 

3-chloro-4-methylbenzaldehyde 

To a solution of 3-chloro-4--methylben2yl alcohol (2.00 g) and txiethylamine 
(8.9 ml) in a dimethyl sulfoxide (10 ml) was added sulfur trioxide-pyridine complex 
(4.47 g) under ice-cooling, and the mixture was stirred at room temperature for 3 
hr. The reaction mixture was poured into ice water, and extracted with ether. 
The organic layer was washed with IN hydrochloric acid, saturated brine and a 
saturated aqueous sodium hydrogencarbonate solution, dried over magnesium 
sulfate, and concentrated to dryness under reduced pressure to give the objective 
compound (L40 g) as a pale-yellow oil* 

^H-NMR(CDCl3) : 2.46(3H, s), 4.65(2H, s), 7,40(1H, d, J=8Hz), 
7.68(1H, d, J=8Hz), 9.92(1H, s) 
Preparation Example 111-3 
2-Chloro-4-(E)-(2-phenylethenyl)toluene 

In the same marmer as in Preparation Example 73-3, the objective 
compound (1.55 g) was obtained as a white powder from 3-chloro-4- 
methylbenzaldehyde (1.40 g) and diethyl benzyl phosphonate(2.27 g). 
^H-NMR(CDCl3) : 2.38(3H, s), 7.00(1H, d, J=16Hz), 
7.08{1H, d, J=16Hz), 7.18-7.53(8H) 
Preparation Example 111-4 
2-Chloro-4-(E)-(2-phenylethenyl)ben2yl bromide 

In the same manner as in Preparation Example 93-1, the objective 
compound (309 mg) was obtained as a white powder from 2-chloro-4-(E)-(2- 
phenylethenyl)toluene (1.35 g). 

'H-NMR{CDCl3) : 4.61(2H, s), 7.01(1H, d, J=16Hz), 
7.14(1H, d, J=16Hz), 7.24-7.57(8H) 
Preparation Example 112-1 

Methyl 3-(2-chloro-4-(2-phenylethyl)benzyl)-2-methyl"3H-in:udazo[4,5-b]py^ 
5-carboxylate 

Methyl 3-(2-chloro-4-(E)-(2-phenylethenyl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]p3nidine-5-carboxylate (2.37 g) was dissolved in 
methanol/chloroform =1/4 (24 ml), and platinum(IV) oxide (169 mg) was added. 
The mixture was stirred under a hydrogen atmosphere at normal pressure for 4 
hours. Platinum(IV) oxide (169mg) was added, and the mixture was further 
stirred under a hydrogen atmosphere at normal pressure for 6 hr. The reaction 
mixture was filtered through Celite and the filtrate was concentrated to dryness 
under reduced pressure. The obtained residue was subjected to silica gel column 
chromatography (eluent: ethyl acetate/chloroform= 1/3). The fraction containing 
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the objective compound was concentrated under reduced pressure to give the 
objective compound (1.92 g) as a white powder. 

"H-NMR(CDCl3) : 2.53(3H, s), 2.88(4H, s), 4.01(3H, s), 5.64(2H, s), 
6.53{1H, d, J-8Hz), 6.89(1H, dd, J=2, 8Hz), 7.12-7.30(6H, m), 
8.04(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
Preparation Example 1 12-2 

3-(2-Chloro-4-(2-phenylethyl)benzyl)-2-methyi-3H-iniidazoI4,5-b]pyridin 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.79 g) was obtained as white crystals from methyl 3-(2-chloro-4-(2~ 
phenylethyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carboxylate (1.89 g). 
^H-NMR(DMSO-de) : 2.50{4H, s), 2.84(3H, s), 5.57(2H, s), 
6,45(1H, d, J=8Hz), 7.09(1H, dd, J=2, 8Hz), 7.15-7.20(5H, m), 
7,43(1H, s) 7.99(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Preparation Eicample 113-1 
Ethyl 3-chloro-4-methylbenzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (28.7 g) was obtained as a pale-yeUow oil from 3-chloro-4- 
methylbenzoic acid (28.7 g). 

^H-NMR(CDCl3) : 1-39(3H, t, J-6Hz), 2,43(3H, s), 4.38(2H, q, J=6Hz), 
7.29(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 8.02(1H, s) 
Preparation Example 113-2 
Ethyl 4-bromomethyl-3-chlorobenzoate 

In the same manner as in Preparation Example 93-1, the objective 
compound (39.9 g) was obtained as pale-yellow oil from ethyl 3-chloro-4- 
methylbenzoate (28.7 g). 

^H-NMR(CDCl3) : 1.40(3H, t, J=6Hz), 4.39(2H, q, J=6Hz), 4.60(2H, s), 
7.52(1H, d, J=8Hz), 7.92(1H, d, J=8Hz), 8.06(1H, s) 
Preparation Example 113-3 

6-Bromo-2-(N-(4-carboethoxy-2-chlorobenzyl)acetarnido)~3-nitropyTidine 

In the same manner as in Preparation Example 106-3, the objective 
compound (40.91 g) was obtained from 2-acetamido-6-bromo-3-nitropyridine 
(24.7 g) and ethyl 4-'bromomethyl-3-chlorobenzoate (44.8 g). 
^H-NMR(CDCl3) : 1.40(3H, t, J=6Hz), 2.20(3H, s), 4.40(2H, q, J=6Hz), 
5.40{2H, s), 7.16-8.22(5H) 
Preparation Ebcampie 113-4 

5-Bromo-3-(2-chloro-4-{etho3g?'carbonyl)benzyl)-2-methyl-3H-imidazo(4,5- 
b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
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compound (32.0 g) was obtained as pale-yellow crystals from 2-[N-acelyl-N-(2- 
chloro-4-{ethoxj^carbonyl)benzyl)]amino-6-bromo-3-nitropyridine (40.8 g). 
'H-NMR(CDCl3) : 1.38(3H, t, J=7.5Hz), 4.36(2H, q, J=7.5Hz), 
5.57(2H, s), 6.61(1H, d, J-8Hz), 7.40(1H, d, J=8Hz), 7.77(1H, d, J=8Hz),7.88(lH, d, 
J=8Hz),8.11(lH, s) 
Preparation Example llS-5 

3-(2-Chioro-4-(ethoxycarbonyl)benzyl)-2-methyl-3H-irnidazo[4,5-b]pyri 
carboxyUc acid 

In a sealed tube, 5-bromo-3-(2-chloro-4-(ethoxycarbonyl)benzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine (4.92 g) was dissolved in a mixture of N,N- 
dimethylformatnide (27.6 ml) and t-butanol (21.7 ml), and triethylamine (2.84 g), 
l,3-bis(diphenylphosphino)propane (1.59 g) aad palladium acetate (II) (865 mg) 
were added. After sealing, the mixture was stirred under a carbon monoxide 
atmosphere at 10 atm and SS'^C for 24 hr, Triethylamine (1.42 g), 1,3- 
bis(diphenylphosphino)propane (795 m^ and palladium acetate (II) (433 mg) 
were successively added. After sealing, the mixture was stirred under a carbon 
monoxide atmosphere at 10 atm and SS'^C for 12 hr. The reaction mixture was 
filtrated, and the residue was washed with chloroform. The filtrate was 
concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography (eluent: methanol/ chloroform= 1 /49). The fraction 
containing the objective compound was concentrated under reduced pressure. 
To the residue was added ethyl acetate (50 ml), and the mixture was warmed on a 
water bath. The reaction mixture was cooled with stirring at room temperature. 
The precipitated crystals were collected by filtration to give the objective compound 
(3.61 g) as pale-yellow crystals. 
^H-NMR(DMSO-de) : 1.30(3H, t, J=7Hz), 2.50{3H, s), 4.28(2H, q, J=7Hz), 5.08(2H, 
s), 6.70(1H, d, J=8Hz), 7.76(1H, d, J=8Hz), 8.00-8.03(2H, m), 
8.14(1H, d, J=8Hz) 
Preparation Eacample 114-1 

5-Bromo-3-(2-chloro-4-(hydroxymethyl)benzyl)-2-methyl-3H-im^ 
blpjrridine 

In the same manner as in Preparation Example 76-2, the objective 
compound (1L5 ^ was obtained as pale-yellow crystals from 5-bromo-3-(2- 
chloro-4-(ethoxycarbonyl)berizyl)-2-methyl-3H-iriiidazo[4,5-b]pyridine (15.0 ^. 
^H-NMR(DMSO-de) : 2.46(3H, s), 4.47(2H, d, J=5Hz), 5.32(1H, t, J=5Hz), 5,50(2H, 
s), 6.55(1H, d, J=8Hz), 7. 16(1H, d, J=8Hz), 7.44(1H, d, J=8Hz),7.48(lH, s), 7.99(1H, 
d, J=8Hz) 

MS(ESI) m/e : 366, 368. 
Preparation Example 114-2 
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Methyl 3-(2-chloro-4-(hydrQ5cymethyl)ben2yl)- 
b]p3rridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (9.95 g) was obtained as pale-yellow crystals from 5-bromo-3-(2- 
chloro-4-(hydroxymethyl)ben2yl)-2-methyl-3H-ixnidazo[4,5-b]pjTidine (12.7 ^. 

^H-NMR(DMSO-d6) : 2,50(3H, s), 3.86(3H, s), 4.46(2H, d, J=5Hz), 
5.31(1H, t, J=3Hz), 5.59(2H, s), 6.53(1H, d, J=8Hz), 7.14(1H, d, J=8Hz), 7.49(1H, s), 
8.02(1H, d, J-8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 346(M+H), 691(2M+H), 713(2M+Na). 
Preparation Example 114-3 

Methyl 3-(2-chloro-4-((methanesulfonyloxy)methyl)benzyl)-2-methyl-3H- 
imidazo[4, 5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-1, the objective 
compound (4.2 g) was obtained as pale-yeUow crystals from methyl 3-(2-chloro-4- 
(hydroxymethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5 (3.6 g) 

and methanesuUbnyl chloride (1,43 ^. 

*H-NMR(CDCl3) : 2.54(3H, s), 3.00{3H, s), 4,00(3H, s), 5.16(2H, s), 
5.68(2H, s), 6.65(1H, d, J=8Hz), 7.15(1H, d, J-8Hz), 7.51(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 424{M+H), 446(M+Na). 
Preparation Example 114-4 

Methyl 3-(2-chloro-4-((phenylo3qr)methyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Example 118 described later, the objective 
compound (1.94 g) was obtained as pale-yellow crystals from methyl 3-(2-chloro- 
4-((methanesulfonylojqr)methyl)ben2yl)-2-methyl-3H-inaidazo[4,5-b]py^ 
carbox^late (2.8 g). 

^H-NMR(CDCl3) : 2.54(3H, s), 4,00(3H, s), 5.01(2H, s), 5.69(2H, s), 
6.63{1H, d, J=8Hz), 6.91-7 .01(3H, m), 7.16(1H, d, J=8Hz), 
7.25-7.34(2H, m), 7.55(1H, s), 8.07(1H, d, J=8Hz), 8.15(1H, d, J-8Hz) 

MS(ESI) m/e : 422(M+H). 
Preparation Eacample 114-5 

3- (2-Chloro-4-((phenyloxy)methyl)ben2yi)-2-methyl-3H-imida2X)[4,5-b]Ryri 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.54 g) was obtained as pale-yeUow crystals from methyl 3-(2-chloro- 

4- ((phenyloxy)methyl)benzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-c^^ 
(1.94 g). 

^H-NMR(DMSO-d6) : 2.50(3H, s), 5.08(2H, s), 5.64(2H, s), 

167 



6.52(1H, br peak), 6.89-7.03(3H, m), 7.23-7.34(3H, m), 7.64{1H, s), 
7.98(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 
MS(ESr) m/e : 406(M-H). 
Preparation Example 115-1 

Methyl 3~(2-chloro-4-(dimelJiylaminomethyl)ben2yl)-2-methyl-3H 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 116-1 described later, the 
objective compound (128 mg) was obtained as pale-yellow crystals from methyl 3- 
(2~cMoro-4-((methanesulfonyloxy)methyl)benzyl)~2-methyl-3H-imidazo[4,5- 
b]p3nidine-5-carboxylate (200 mg) and dimethylamine hydrochloride (115 mg), 

'H-NMR(CDCl3) : 2.25(6H, s), 2.52(3H, s), 3.40(2H, s), 3.99(3H, s), 
5.67(2H, s), 6.58(1H, d, J=8Hz), 7.06(1H, d, J-8Hz), 7.45(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 373(M+H) 
Preparation Example 115-2 

3-(2-Chloro-4-(dimethylaiiiinomethyl)benzyl)-2-methyl-3H-irnida2X)[4 
b]pyTidine5-<:arboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 16 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
cWoro-4-(dimethylaminomethyl)benzyl)-2-methyl-3H-inudazo[4,5-b]pyri^ 
carboxylate (120 mg). 

'H-NMR(DMSO-de) : 2.45-2.61(9H, m), 4.04(2H, br peak), 5.63(2H, s), 
6.62(1H, d, J=8Hz), 7.33(1H, d, J=8Hz), 7,74(1H, s), 8,01(1H, d, J=8Hz), 8.15(1H, d, 
J=8Hz) 

MS(ESI) m/e : 357(M-H) 

Preparation Escample 116-1 

Methyl 3-(2-chloro-4-((imidazol- l-yl)methyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

To a solution of methyl 3-(2-chloro-4-((methanesulfonyloxy)methyl)ben2yl)- 
2-'methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (300 m^ in dichloromethane 
(6.0 ml) was added imidazole (193 mg), and the mixture was stirred at room 
temperature overnight The reaction mixture was ix)ured into water and 
extracted with chloroform. The organic layer was wadied with saturated brine, 
dried over magnesium sulfate and concentrated to dryness under reduced 
pressure. The residue was washed with diethyl ether, and collected by filtration 
to give the objective compound (2 13 mg) as a pale-yellow powder. 
'H-NMR(CDCl3) : 2.53(3H, s), 3.99{3H, s), 5.08(2H, s), 5.65(2H, s), 
6.62{1H, d, J=8Hz), 6.84-.6.93(2H, m], 7.11(1H, s), 7.21(1H, s), 
7.53(1H, s), 8.06(1H, d, J=8Hz), 8.15{1H, d, J=8Hz) 
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MS(ESI) m/e : 396(M+H). 
Preparation Example 1 16-2 

3 -(2-Chloro-4-((imidazol- 1 -yl)melJiyl)benzyl)-2-methyl-3H-iiiudazo[^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (204 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((imidazol- 1 -yl)methyl)ben2yl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5- 
carboxylate (235 mg). 

^H-NMR{DMSO-de) : 2.50{3H, s), 5.21(2H, s), 5.58(2H, s), 
6.65(1H, d, J=8Hz), 7.00(1H, s), 7.10(1H, d, J=8H2), 7.26(1H, s), 
7.47(1H, s), 7.93(1H, s), 7.99(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 

MS{ESI) m/e : 380.1(M-H). 
Preparation Example 117-1 

Methyl 3-(2-chloro-4-{{piperidin- l-yl)methyl)benzyl)-2-methyl-3H-imidazoI^ 
b]pyridine-5-carbQ?cylate 

In the same manner as in Preparation Example 1 16-1, the objective 
compound (174 m^ was obtained as pale-yellow aystals from methyl 3-(2- 
chloro-4-((methanesulfonyloxy)methyl)ben2yl)-2-methyl-3H-imida2o[4,^ 
b]pyridine-5-carboxylate (200 mg) and piperidine (80 mgj. 

^H-NMR(CDCl3) : 1.36-1.48(2H, m), 1.48-1.64(4H, m), 2,27-2.40(4H, m), 2.54(3H, 
s), 3.40(2H, s), 4.00(3H, s), 5.66(2H, s), 6.54(1H, d, J-8Hz), 7.04(1H, d, J=8Hz), 
7.43(1H, s), 8.06(1H, d, J=8Hz), 
8.15(1H, d, J=8Hz) 

MS{ESI) m/e : 413.2(M+H) 
Preparation Example 117-2 

3-(2-Chloro-4-((piperidin~l-yl)methyl)benzyl)-2-methyl-3H-imidazo[4,5-blpy^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (153 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chlon>-4-((piperidin-l-yl)methyl)bemyl)-2-methyl-3H-imida2o[4,5-b]pyrito 
carboxylate (169 m^. 
^H-NMR(DMSO-de) : 1.45(2H, br peak), L64(4H, brpeak), 2.54(3H, s), 
2.79(4H, brpeak), 4.02(2H, brpeak), 5,62(2H, s), 6.60(1H, d, J=8Hz), 
7.31(1H, d, J=8Hz), 7.73(1H, s), 8,00(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
MS(ESI) m/e : 399.3(M+H). 
Preparation Example 118-1 

Methyl 3-(2-chloro-4-(phenylthiomethyl)benzyl)-2-methyl-3H-imldazo[4,5- 
b]p5nidine-5-carboxy^late 

In the same manner as in Example 1 18 described later, the objective 
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compound (182 was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((methanesulfonylojqr)methyl)benzyl)-2-methyl-3H-inudazo[4,5- 
b]pyridine-5-carbo3iylate (200 mg) and thiophenol (62 mg). 

*H-NMR(CDCl3) : 2.50(3H, s), 4.00(3H, s), 4.01(2H, s), 5.63(2H, s), 
6.51(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 7. 15-7.30(5H, m), 7.36(1H, s), 
8.04(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 

MS(ESI) m/e : 438 
Preparation Bjcampie 118-2 

3-(2-Chloro-4-(phenylthiomethyl)ben^l)-2-methyl-3H-imidazo[4,5-b]pyridine5- 
carboxylic acid 

The objective compound (191 mg) was obtained as pale-yellow crystals 
from methyl 3-(2-chlon)-4-(phenylthiomethyl)benzyl)-2-methyl-3H-imidazoI4,5- 
b]pyridine-5-carbo3c^late (217 mg). 

'H-NMR(DMSO-de) : 2.47(3H, s), 4.21(2H, s), 5.58(2H, s), 6.50{1H, d, J=8Hz), 
7.11-7.22(2H, m), 7.22-7.34(4H, m), 7.53(1H, s), 8.00(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz) 

MS(ESI) m/e : 422(M-H) 
Preparation E«xample 119-1 

Methyl 3-(4-((ben2ylo3£y)methyl)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5- 

b]pyridine-5-carboxylate 

To a suspension of methyl 3-(2-chloro-4-(hydroxymethyl)benzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carbo3grlate (400 mg) in dimethylformamide (8.0 ml) 
were added sodium hydride (51 mg) and benzyl bromide (277 mg) under ice- 
cooling, and the mixture was stirred at the same temperature for 4 hr. The 
reaction mixture was concentrated under reduced pressure. Chloroform and 
sodium hydrogencarbonate were added to the residue, and the mixture was 
partitioned. The organic layer was washed with saturated brine and dried over 
magnesium sulfate. The solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column (eluent: chloroform:methanol=50:l) to 
give the objective compound (322 mg) as a pale-yellow powder. 

^H-NMR(CDCy : 2.53(3H, s), 3.99(3H, s), 4.48(2H, s), 4.55(2H, s), 
5.66(2H, s), 6.59(1H, d, J=8Hz), 7.08(1H, d, J=8Hz), 7.26-7.41(5H, m), 
7.46(1H, s), 8.06(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 436. 
Preparation Example 119-2 

3-(4-((Ben2yloxy)methyl)-2-chloroben2yl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5- 
carboxylic add 

In ttie same manner as in Preparation Ejffiimple 4-7, the objective 
compound (232 m^ was obtained as pale-yellow crystals from methyl 3-(4- 
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{(benzylo3cy)methyl)-2-cWorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyri 

carboxylate (352 mg). 

'H-NMRlDMSO-de) : 4.51(4H, s-like), 5.62(2H, s), 6.55(1H, d, J=8Hz), 
7.21(1H, d, J=8Hz), 7.24-7.40(5H, m), 7.53(1H, s), 8.01(1H, d, J=8Hz), 
8.14(1H, d, J=8Hz) 

MS(ESI) m/e : 420(M-H) 
Preparation EKample 120-1 

5-Bromo-3-(4-carboxy-2-cWorobenzyl)-2-methyl-3H-imidazo[4,5-b]p3nidin^ 

In the same manner as in Preparation Example 4-7, the objective 
compound (5.3 g) was obtained as pale-yellow crystals fix)m 5-bromo-3-(2-chloro- 

4- (ethoxycarbonyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (6.0 g). 
^H-NMR(DMSO-d6) : 2.50(3H, s), 5.57(2H, s), 6.70(1H, d, J=8Hz), 

7.45(1H, d, J=8Hz), 7.79(1H, d, J=8Hz), 7.95-8.09(2H, m) 
MS(ESI) m/e : 378, 380, 382. 
Preparation Example 120-2 

5- Bromo-3-[4-(benzimidazol-2-yl)-2-chlorobenzyl]-2-methyl-3H-imidazo[4,5- 
b]pyridine 

To a solution of 5-bromo-3-(4-carbo3cy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (2.75 ^ in N,N-dimethylfonnamide (30 ml) were added 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (1.66 g), 1- 
hydroxybenzotriazole (1.37 g) and 1,2-phenylenediamine (781 m^ at room 
temperature, and the mixture was stirred for 1 hr. The reaction mixture was 
allowed to stand under the same conditions overnight and concentrated to dryness 
under reduced pressure. The residue was partitioned between chloroform and a 
saturated aqueous sodium hydrogencarbonate solution. The partially 
precipitated solid was collected by filtration. The organic layer was dried over 
magnesium sulfate, and the solvent was evaporated under reduced pressure. 
The previously-collected solid and the residue were combined and washed with 
ether to give the amide compound (2.97 g). 

To the suspension of the obtained amide compound (2.97g) in ethanol 
(100ml) was added p-toluenesulfonic acid monohydrate (150 mg), and the mixture 
was refluxed under heating for 48 hr. The residue was partitioned between 
chloroform and a sattirated aqueous sodium hydrogencarbonate solution. The 
aqueous layer was fiirther extracted with a mixture of chloroform and methanol 
( 10: 1). The combined oi^anic layers were dried over magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was washed with 
ethyl acetate and coUected by filtration to give the object compound (2.39g) as a 
pale-yellow powder. 
^H-NMR(DMSO-de) : 2.52{3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 

171 



7.17-7.26(2H, m), 7.47(1H, d, J=8Hz), 7.55-7.65(2H, m), 

7.97- a06(2H, m), 8.33(1H, s) 
MS(ESI) m/e : 450, 452, 454 

Preparation Example 120-3 

Methyl 3-[4-{beiizimidazol-2-yl)-2-chloroben2yl]-2-meth^ 
blpyridine-5-carboxyiate 

In the same manner as in Preparation Example 26-2, the objective 
compound (1.38 g) was obtained as pale-yellow crystals from 5-bromo-3-[4- 
(benziraidazol-2-yl)-2-chlorobenzyl]-2-methyl-3H-imidazo[4,5-b]pyridm^ (1.85 g). 
^H-NMR(DMSO-de) : 2.58(3H, s), 3.86(3H, s), 5.68(2H, s), 
6.80(1H, d, J=8Hz), 7. 17-7.27 (2H, m), 7.55-7.66(2H, m), 

7.98- 8.09(2H, m), 8.19(1H, d, J=8Hz), 8.35(1H, s) 
MS(ESI) m/e : 430(M-H). 

Preparation Example 12Q-4 

3-[4-(Benziixiidazole-2-yl)-2-chloroben2yl]-2-methyl-3H-iinidazQ[4,5-b]pyri 
carboxylic acid 

In the same manner as in Preparation Example4-7, the objective 
compound (260 m^ was obtained as pale-yellow crystals from methyl 3-[4- 
(ben2imidazol-2-yl)-2-chlorobenzyl]-2-methyl-3H-imidazo[4,5-b]pyridin^^ 
carboxylate (300 mg). 

^H-NMR(DMSO-de) : 2.58(3H, s), 5.70(2H, s), 6.81(1H, d, J-8Hz), 
7.2 1-7.3 1(2H, m), 7.60-7.69(2H, m), 7,98-8,06(2H, m), 
8.16(1H, d, J=8Hz), 8.37(1H, s) 

MS(ESI) m/e : 416(M-H). 
Preparation Example 121-1 

Methyl 2-methyl-3-[4-( 1 -methylbenzimidazol-2-yl)-2-chlorobenzyll-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

A mixture of 3-[4-(benzimidazol-2-yl)-2-chloroben2yl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (325 m^, methyl iodide (107 m^, potassium 
carbonate (198 mg) and dimethylformamide (10 ml) was stirred at room 
temperature overnight and concentrated to dryness under reduced pressure* The 
residue was suspended in chloroform and washed with a saturated aqueous 
sodium hydrogencarbonate solution and then with saturated brine. The organic 
layer was dried over magnesium sulfate and concentrated to dryness under 
reduced pressure. The residue was pulverized in ether to give the objective 
compound (282 mg) as a pale-yeUow powder. 
*H-NMR(CDCl3) : 2.60(3H, s), 3.85(3H, s), 4.01(3H, s), 5.78(2H, s), 
6.77(1H, d, J=8Hz), 7.27-7.44(3H, m), 7,50(1H, d, J=8Hz), 
7.76-7 .84(1H, m), 7.95( IH, s), 8.10(1H, d, J=8Hz), 8.17(1H, d, J=8Hz) 
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MS(ESI) m/e : 446(M+H) 
Preparation ^cample 12 1-2 

2- Methyl-3-[4-(l-methylben2dmidazol-2-yl)-2-<±doroben2yl]-3H-im 

b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (215 mg) was obtained as pale-yellow crystals from methyl 2-methyl- 

3- |4-( 1 -methylbenzimidazol-2-yl)-2-chlorobenzyl]-3H-imidazo[4,5-b]pyridine-5- 

carboxylate (268 mg). 

^H-NMR(DMSO-de) : 2.59(3H, s), 3.88(3H, s), 5.74(2H, s), 6.72(1H, d, J=8Hz), 
7.20-7.40(2H, m), 7.59-7.80(3H, m), 7.98-8. 13{2H, m), 8.18(1H, d, J=8Hz) 

MS(ESI) m/e : 430(M-H). 
Preparation Example 122-1 

Methyl 3-((benzimidazol-2-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine5- 
carboxylate and methyl l-((benzimidazol-2-yl)methyl)-2-methyl-lH-lmidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Ebcample 14-2, methyl 3- 
((benzimidazol-2-yl)methyl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3grlate (20 
mg) and methyl l-((benzimidazol-2-yl)methyl)-2-methyl-lH-imida2o[4,5- 
b]pyridine-5-carbo3cylate (20 m^ were obtained both as brown powder fix>m methyl 
2-methylimidazoI4,5-b]pyridine-5-carboxylate (100 mg). 
Methyl 3-((benzimidazol-2-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 

carbosylate 

^H-NMR(CDCla) : 2.88(3H, s), 4.10(3H, s), 5.69(2H, s), 
7.20-7.80(4H), 8.03(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Methyl l-((beiiziniidazol-2-yl)methyl)-2-methyl- lH-imidazo[4,5-blpyridine-5- 

carboxylate 

^H-NMR(CDCl3) : 2.30(3H, s), 3.83(3H, s), 5.66(2H, s), 
7.18-7.88(6H) 
Preparation Example 122-2 

Methyl 3-[(l-ethylbenzimidazol-2-yl)methyl]-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carbo3cylate 

In the same manner as in Preparation Example 121-1, the objective 
compound (192 mg) was obtained as yellow crystals from methyl 3- 
[(benzimidazol-2-yl)methyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 

(380 mg) and ethyl iodide (194 mg). 

»H-NMR(CDCl3) : 1.08(3H, t, J=7.5Hz), 2.85(3H, s), 4.04(3H, s), 
4.51(2H, q, J=7.5Hz), 5.83(2H, s), 7.23-7.38(3H, m), 7.71-7.80(1H, m), 
8.02(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 

MS(ESI) m/e : 350(M+H). 
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Preparation i^Eample 122-3 

3-[( 1 -Ethylberizimidazol-2-yl)methyl]-2-methyl-3H-imidazo[4,5-blpyridin 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 10 mg) was obtained as pale-yellow crystals from methyl 3-{(l- 
ethylbenzimidazol-2-yl)methyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3grlate 

(226 mg). 

^H-NMRlDMSO-de) : 1.33(3H, t, J=7.5Hz), 2.68(3H, s), 4.53(2H, q, J=7.5Hz), 
5.91(2H, s), 7.14(1H, t, J=8Hz), 7.24{1H, t, J=8Hz), 7.50(1H, d, J=8Hz), 7.60{1H, d, 
J=8Hz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 

MS(ESI) m/e : 334{M-H) 
Preparation Example 123-1 
2-Chloro-4-(thiophen-2-yl)toluene 

In the same manner as in Preparation Example 1 1-2, the objective 
compound (6.50 g) was obtained from 2-chloro-4-iodotoluene (7.89 ^ and 
thiophene-2-boric acid (4.8 g). 

*H-NMR(CDCl3) : 2.38(3H, s), 7.07(1H, dd, J=5, 4Hz), 
7.22(1H, d, J=8Hz), 7.24-7.30(2H), 7.39(1H, d, J=8Hz), 7.60(1H, s) 
Preparation EacBmple 123-2 
2-Chloro-4-(thiophen-2-yl)ben2yl bromide 

In the same manner as in Preparation Ebcample 93-1, the objective 
compound (1.35 g) was obtained from 2-chloro-4-(thiophen-2-yl)toluene (1.00 g). 

^H-NMR(CDCl3) : 4.61(2H, s), 7.09(1H, t, J=4Hz), 7.30-7.52(4H), 7.63(1H, s) 
Preparation Example 123-3 

6-Bromo-2-(N-(2-chloro-4-(thiophen-2-yl)benzyl)acetamido)-3-nitropyridine 
In the same manner as in Preparation Example 106-3, the objective 
compound (1.60 ^ was obtained from 2-acetamido-6-bromo-3-nitropyridine (1.24 
g) and 2-chloro-4-(thiophen-2-yl)ben2yl bromide (1.35 g). 
^H-NMR(CDCl3) : 2.24(3H, br. s), 5.39(2H, br. s), 
7.09(1H, t, J=4Hz), 7.29-7.34(2H), 7.50(1H, br. d, J=8Hz), 
7.62(1H, br. d, J=8Hz), 8.11(1H, d, J=8Hz) 
Preparation Example 123-4 

5-Bromo-3-(2-chloro-4-(thiophen-2-yl)ben2yl)-2-methyl-3H-imidazo[4,5- 
bjpyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (647 mg) was obtained from 6-bromo-2-(N-(2-diloro-4-(thiophen-2- 
yl)benzyl)acetamido)-3-nitropyridine (836 mg). 
^H-NMR(CDCl3) : 2.52(3H, br. s), 5.56(2H, s), 6.60(1H, d, J=8Hz), 
7.08(1H, t, J=5Hz), 7.26-7.42(4H), 7.67(1H, s), 7.87(1H, d, J=8Hz) 
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Preparation Example 123-5 

Methyl 3-(2-diloro-4-(thiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,^ 
5-carbo3cylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (4,0 g) was obtained as pale-yeUow crystals from 5-bromo-3-{2-chloro- 
4-(thiophen-2-yl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (4.7 ^. 

*H-NMR(CDCl3) : 2.56(3H, s), 4.00(3H, s), 5.69(3H, s), 
6.64(1H, d, J=8Hz), 7.07(1H, dd, J=5, 4Hz), 7.22-7.37(3H, m), 
7.67{1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 398.0(M+H). 
Preparation Example 124-1 

Methyl 3-(2-chloro-4-phenylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (1.48 g) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidaz»[4,5-blpyridine-5-carboxylate (900 mg). 
mp 202-204'C 

^H-NMR(CDCl3) : 2.58(3H, s), 2.75(3H, s), 3.99(3H, s), 5.70(2H, s), 
6.65(1H, d, J=8Hz), 7.23-7.45(4H, m), 7.51(2H, d, J=8Hz), 7.66(1H, s), 
7.99(1H, s) 

MS(ESI) m/z : 406(M+1) 
Preparation Example 124-2 

Methyl 3-[2-chloro-4-(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-inridazo[4,5- 

b]pyridine-5-carbo35ylate 

In the same manner as in Preparation Example 14-2, the objective 
compound (4.60 g) was obtained as colorless crystals from 2,7-dimethyl-3H- 
imidazoI4,5-b]pyridine-5-carbajcylate (2.85 ^. 
mp 160-164-0 

*H-NMR(CDCl3) : 2.57(3H, s), 2.75(3H, s), 4.00(3H, s), 5.67(2H, s), 
6.61(1H, d, J=8Hz), 7.07(1H, t, J=4Hz), 7.25-7.35(3H, m), 
7.67(1H, d, J=lHz), 7.99(1H, d, J =8Hz), 8.16(1H, d, J=8Hz) 

MS(ESI)m/z:412(M+l). 
Preparation Example 125-1 

3-(2-Chloro-4-phenylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxyHc 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.33 g) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
phenyIben2yl)-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5-carboxylate (1.45 g). 

mp>250'C 
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*H-NMR{DMSO-cU) : 2.55(3H, s), 2.64(3H, s), 5.64(2H, s), 
6.56(1H, d, J=8Hz), 7.35-7 .54(4H, m), 7.62-7.67(2H, m), 7.84-7.89(2H, m) 
MS(ESI) m/z : 392{M+1). 
Flrepaxwtion Example 125-2 

3-|2-Chloro-4-{tliiophen-2-yl)benzyl]-2,7-dimethyl-3H-iimd 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.81 g) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(thiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (2.0 

g). 

mp>250°C 

^H-NMR(DMS0-d6) : 2.53(3H, s), 2.64(3H, s), 5.61(2H, s), 6.55(1H, d, J=8Hz), 
7.14(1H, t, J=4Hz), 7.49(1H, dd, J=8, IHz), 7.58(1H, s), 7.60(1H, br s), 7.87(2H, s) 

MS(ESI) m/z : 396(M-1) 
Preparation Example 126-1 

Methyl 3-[2-chloro-4-(5-chlorothiophen-2-yl)benzyl]-2,7-diniethyl-3H- 
imidazo[4,5-b]pyridine-5-carbojcylate 

In the same manner as in Preparation Ebcample 66-1, the objective 
compound (1.72 g) was obtained as colorless crystals from methyl 3-l2-c±iloro-4- 
(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3grlate 
(2.55 g). 

^H-NMR(CDCy : 2.55(3H, s), 2.74(3H, s), 3.98(3H, s), 5.60(2H, s), 
6.60(1H, d, J=8Hz), 6.88(1H, d, J=4Hz), 7.04(1H, d, J=4Hz), 
7.21(1H, dd, J=8, IHz), 7.57(1H, d, J=lHz), 7.98(1H, s) 

MS(ESI) m/z : 446(M+1) 
Preparation Kcample 126-2 

3-[2-Chloro-4-(5-dilorothiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazo[4,5- 
blpyridine-5-carbo3cyllc add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.08 g) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(5-chlorothiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate (1.23 g). 
mp>250''C 

^H-NMR(DMS0-d6) : 2.53(3H, s), 2.63(3H, s), 5.60(2H, s), 
6.54(1H, d, J=8Hz), 7.17(1H, d, J=4Hz), 7.42(1H, dd, J=8, IHz), 
7.49(1H, d, J=4Hz), 7.84-7 .88(2H, m) 

MS(ESI) m/z : 430(M-1). 
Preparation Example 127-1 
Methyl 2-chloro-4-(n-pentanethio)benzoate 
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In the same manner as in Preparation Example 80-1, the objective 
compound (438 mg) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (1 g). 
^H-NMRlCDCy : 0.90(3H, t, J=8Hz), 1.29-1.51(4H, m), 
L64-1.76(2H, m), 2.96(2H, t, J=8Hz), 3.90{3H, s), 
7.14(1H, dd, J=8, IHz), 7.29(1H, d, J=lHz) 
Preparation Example 127-2 
Methyl 4-ben2ylthio-2-chlorobenzoate 

In the same manner as in Preparation Example 80-1, the objective 
compound (908 mg) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (1 g). 

^H-NMR(CDa3) : 3.91(3H, s), 4.19(2H, s), 7.15(1H, dd, J=8, IHz), 

7.23-7.43(6H, m), 7.75(1H, d, J=8Hz) 

Preparation Example 127-3 

Methyl 2-chloro-4-ethylthiobenzoate 

In the same manner as in Preparation Example 80-1, the objective 
compound (2.01 g) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (3.65 g). 

^H-NMR(CDCl3) : L37(3H, t, J=7.5Hz), 3.01(2H, q, J=7.5Hz), 
3.91(3H, s), 7.15(1H, dd, J=8, IHz), 7.29(1H, d, J=lHz), 
7.78(1H, d, J=8Hz) 
Preparation E^cample 128-1 
2-Chloro-4-(n-i)entanethio)benzyl alcohol 

In the same maimer as in Preparation Example 80-2, the objective 
compound (354m^ was obtained as a colorless oil ftx)m methyl 2-chloro-4-(n- 
pentanethio)benzoate (430 mg). 

'H-NMR(CDCl3) : 0.90(3H, t, J=8Hz), 1.29-L49(4H, m), 
1.60-1.72(2H, m), 1.89(1H, t, J=5Hz), 2.91(2H, t, J=8Hz), 
4.74(2H, d, J=5Hz), 7.20(1H, d, J=8Hz), 7.29(1H, br s), 
7.38(1H, d, J-8Hz) 
Preparation Example 128-2 
4-Benzylthio-2-chlorobenzyl alcohol 

In the same manner as in Preparation Example 80-2, the objective 
compound (787 mg) was obtained as a colorless oil from methyl 4-ben2ylthio-2- 
chlorobenzoate (900 mg). 

^H-NMR(CDCl3) : 1.88(1H, t, J=7Hz), 4.11(3H, s), 4.73(2H, d, J=7Hz), 4.19(2H, s), 
7.19(1H, d, J=8Hz), 7.21-7.32(6H, m), 7.36(1H, d, J-8Hz) 
Preparation Example 128-3 
2-Chloro-4-ethylthioben2yl alcohol 
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In the same manner as in Preparation Example 80-2, the objective 
compound {1.69 g) was obtained as a colorless oil from methyl 2~chloro-4- 
ethylthiobenzoate (2.0 g). 

^H-NMR(CDCl3) : 1.32(3H, t, J=7.5Hz), 1.92(1H, t, J=7Hz), 
2.95(2H, q, J=7.5Hz), 4.74(2H, d, J==7Hz), 7.21(1H, dd, J=8, IHz), 
7.30{1H, d, J=lHz), 7.38(1H, d, J=8Hz) 
Preparation Example 129-1 

2-Chloro-l-((methanesulfonylo5iy)methyl)-4~{n-pentanethio)benzene 

In the same manner as in Preparation Example 14- 1, the objective 
compound was obtained from 2-chloro-4-(n-pentanethio)benzyl alcohol (350 mg). 
This compound was used in the next reaction without purification. 
Preparation Example 129-2 

4- Ben^lthio- 1 -({methanesulfonyloxy)methyl)-2-chlorobenzene 

In the same manner as in Preparation Example 14-1, the objective 
compound was obtained from 4-benzylthio-2-chlorobenzyl alcohol (350 mg). The 
compound was used in the next reaction without purification. 
Preparation Example 129-3 

2-Chloro-4-ethylthio-l-{(methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective compound 
was obtaiaed from 2-chloro-4-ethylthiobenzyl alcohol ( 1 .66 g). The compound 
was used in the next reaction without purification. 
Preparation Example 130-1 

Methyl 3-[2-chloro-4-(n-pentanethio)benzyl]-2-methyl-3H-iniidazo[4,5-b]p3^ 

5- carboxylate and methyl l-[2-chloro-4-(n-pentanethio)benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3q^late 

In the same manner as in Preparation Example 14-2, methyl 3-[2-chloro- 

4- (n-pentanethio)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxy^^^^ (207 
mg) was obtained as pale-yeUow crystals and methyl l-[2-chloro-4-(n- 
pentanethio)beii2yl]-2-methyl-3H-iniidazo[4,5-blpyridine-5-carbox^^ (293 mg) 
was obtained as an amorphous, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (273 mg). 

Methyl 3-[2-chloro-4-(n-pentanetMo)benzyl]-2-methyl-3H-imidazo[4,5-b]pyrid 

5- carbo5Qrlate : 
mp 64-65"C 

^H-NMR(CDCl3) : 0.89(3H, t, J=7.5Hz), 1.26-1.46(4H, m), 
1.59-1.70(2H, m), 2.54(3H, s), 2.89(2H, t, J=7.5Hz), 4.00(3H, s), 
5.63(2H, s), 6.55(1H, d, J=8Hz), 7.00{1H, d, J=8Hz), 
7.34(1H, d, J=lHz), 8.06(1H, d, J=8Hz), 8.16{1H, d, J=8Hz) 
MS(ESI) m/z : 418(M+1). 
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Methyl l-[2-<±iloro-4-(n-pentanetWo)ben2yl]-2-methyl-3H-imida2X3[4,5-b]pyric^ 
5-carboxylate: 

^H-NMR(CDCl3) : 0.89(H, t, J=7.5Hz), 1.26-1.47(4H, m), 
1.59-1.71{2H, m), 2.65{3H, s), 2.90{2H, t, J=7.5Hz), 4.01(3H, s), 
5.39(2H, s), 6.40(1H, d, J=8Hz), 7.01(1H, dd, J=8, IHz), 
7.35(1H, br s), 7.56(1H, d, J=8Hz), 8.09(1H, d, J=8Hz) 
MS{ESI) m/z: 418(M+1). 
Preparation Example 130-2 

Methyl 3-[4-(ben2ylthio)-2-chloro]benzyl-2-me11iyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate aad methyl l-[4-(benzylthio)-2-chloro]ben2yl-2-methyl-3H- 
iinidazo[4,5-b]pyridine-5-carboxy'late 

In the same manner as in Preparation Example 14-2, methyl 3-[4- 
(benzyltMo)-2-(±iloro]-benzyl-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(592 mg) was obtained as pale-yeUow crystals and methyl l-[4-(benzylthio)-2- 
chloro]ben2yl-2-methyl-3H-imidazo[4,5-blpyridine-5-carboxylate (495 mg) was 
obtained as an amorphous, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (554 mg). 

Methyl 3-[4-(ben2yltWo)-2-chlorol-ben2yl-2-methyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate : 
mp 140-142-0 

^H-NMR(CDa3) : 2.51(3H, s), 4.00(3H, s), 4.09(2H, s), 5.61(2H, s), 6.51(1H, d, 
J=8Hz), 6.99(1H, d, J=8Hz), 7.23-7.31(5H, m), 
7.34(1H, br s), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
MS(ESI) m/z : 438(M+1). 

Methyl l-[4-(benzylthio)-2-chloro]benzyl-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxyiate : 

^H-NMRCCDCy : 2.64(3H, s), 4.00(3H, s), 4.10(2H, s), 5.38(2H, s), 6.38(1H, d, 
J=8Hz), 7.01(1H, br d, J=8Hz), 7.20-7.3 1{5H, m), 
7.36(1H, br s), 7.51(1H, d, J=8Hz), 8.07(1H, d, J=8Hz) 
MS(ESI) m/z : 438(M+1). 
Preparation E^xample 130-3 

Methyl 3-(2-chloro-4-ethylthioben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojQTlate and methyl l-(2-chlon)-4-ethylthiobenzyl)-2-methyl-3H-imidazoI4,5- 
b]p3nidine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-ethylthiobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbojQ^late (1.21 g) was 
obtained as pale-yellow crystals and methyl l-(2-chloro-4-ethylthiobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (947 mg) was obtained as an 
amorphous, fix)m methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo35ylate (1.57 
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g). 

Methyl 3-{2-cWoro-4-e11iyltWobenzyl)-2-meliiyl-3H-iniida2o[4,5-b]p3nid^ 
carboxylate : 
mp 116-117°C 

'H-NMR(CDCl3) : 1.31(3H, t, J=7.5Hz), 2.54(3H, s), 

2.92(2H, q, J=7.5Hz), 4.00(3H, s), 5.63(2H, s), 6.55(1H, d, J=8Hz), 

7.01(1H, dd, J=8, IHz), 7.34(1H, d, J=lHz), 8.05(1H, d, J=8Hz), 

8.14(1H, d, J=8Hz) 

MS(ESI) m/z : 376(M+1). 

Methyl l-(2-(±doro-4-ethyltMobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate : 
mp ISO-lSl-C 

^H-NMRfCDCy : 1.32(3H, t, J=7.5Hz), 2.66(3H, s), 

2.93(2H, q, J=7.5Hz), 4.02(3H, s), 5.39(2H, s), 6.41{1H, d, J=8Hz), 

7,02(1H, dd, J=8, IHz), 7.36(1H, d, J=lHz), 7.55(1H, d, J=8Hz), 

8.07(1H, d, J=8Hz) 

MS(ESI) m/z : 376(M+1). 

Preparation Etsample 131-1 

3-[2-Chloro-4-(n-pentanethio)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbo3cylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (182 was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(n-pentanetWo)ben2yl]-2-methyl-3H-inudazo[4,5-b]pyridine-5-carbQ3cylate (200 
mg). 

mp 178-179'C 

^H-NMR(DMSO-d6) : 0.83(3H, t, J=7.5Hz), 1.19-1.41(4H, m), 
1.49-1.62(2H, m), 2.51(3H, s), 2.97(2H, t, J=7.5Hz), 5.57(2H, s), 
6.50(1H, d, J=8Hz), 7.14(1H, dd, J=8, IHz), 7.46(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
MS(ESI) m/z : 404(M+1). 
Preparation Example 131-2 

3-[4-(Benzylthio)-2-chloro]beiizyl-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (413 mg) was obtained as colorless crystals from methyl 3-[4- 
(benzylthio)-2-chloro]benzyl-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(462 mg). 
mp 177-185°C 
*H-NMR(DMSO-d«) : 2.48(3H, s), 4.25(2H, s), 5.55(2H, s), 
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6.49(1H, d, J=8Hz), 7.13-7 .39(6H, m), 7.50(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
MS(ESI) m/e:424{M+l). 
Preparation Example 131-3 

3-(2-CWoro-4-ethylthiobenzyl)-2-melJiyl-3H-imidazo[4,5-b]pyridine-5 
add 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.07 g) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
ethylthiobenzyl)-2-methyl-3H-iimdazo[4,5-b]pyridine-5-carboxylate (1.2 g). 
mp 202-204°C 

^H-NMR(DMSO-d6) : 1.21(3H, t, J=7.5Hz), 2.52(3H, s), 
2.99(2H, q, J=7.5Hz), 5.57(2H, s), 6.50(1H, d, J=8Hz), 
7.15(1H, dd, J=8, IHz), 7.47(1H, d, J=lHz), 8.00(1H, d, J=8Hz), 
8.13(1H, d, J=8Hz) 
MS(ESI) m/z: 360{M-1). 
Preparation Esainple 132-1 

Methyl 3-(2-chloro-4-((3-p3nidylo3cy^)methyl)benzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in the following Example 1 18, the objective 
compound (197 m^ was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((methanesulfonyloxy)methyl)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyTidine-5-carbo3cylate (300 n^) and 3-hydroxypyridine (77 mg). 
*H-NMR(CDCl3) : 2.55(3H, s), 4.00(3H, s), 5.06(2H, s), 5.69(2H, s), 6.65(1H, d, 
J=8Hz), 7.16(1H, d, J=8Hz), 7. 19-7.30(2H, m), 7.55(1H, s), 8.07(1H, d, J=8Hz), 
8.15(1H, d, J=8Hz), 8.21-8.19(1H, m), 8.36(1H, s) 
MS(ESI) m/e : 423.1(M+H). 
Preparation E^Eample 132-2 

3-(2-Chloro-4-((3-pyridyloxy)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine- 

5-carbo3cylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (162 mg) was obtained as pale-yeUow crystals from methyl 3-(2- 
chloro-4-((3-pyridyloxy)methyl)beiizyl)-2-methyl-3H-iiiiidazo[4,5-b]pyridine-5- 

carboxylate (210 mg). 

^H-NMR(DMSO-d6) : 2.52(3H, s), 5.17(2H, s), 5.63(2H, s), 
6.59(1H, d, J=8Hz), 7.26-7 .36(2H, m), 7.43(1H, dd, J=8, 2Hz), 
7.68(1H, s), 8.01(1H, d, J=8Hz), 8. 10-8.20(2H, m), 8.34(1H, d, J=2Hz) 
MS(ESI) m/e : 407.2 (M-H). 
Preparation ETcample 133-1 

Methyl 3-(4-(N-butyiylaiiiino)-2-chlorobeii2yl)-2-methyl-3H-imidazo[4,5- 
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b]p3nidine-5-carboxylate 

In the same manner as in Preparation Example 133-2, the objective 
compound (510 mg) was obtained as colorless crystals from methyl 3-(4-amino2- 
cWorobenzyl)"2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxyM^ (500 mg) and 
benzenesulfonyl chloride (191 mg). 
^H-NMR(CDCl3) : 0.94(3H, t, J=7Hz), 1,64-1.78(2H, m), 
2.32(2H, t, J-8Hz), 2.48(3H, s), 3.98(3H, s), 5.48(2H, s), 
6.17(1H, d, J=8Hz), 7.04(1H, dd, J=8, 2Hz), 7.86(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz), 8.67(1H, s) 
Preparation Example 133-2 

Methyl 3-(4-(N-benzoylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

To a solution of methyl 3-(4-arrdno-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]p3nidine-'5-carboxylate (300 mg) in dichloromethane (3 ml) was 
added triethylamine (1 10 mg). Benzoyl chloride (134 mg) was added under ice- 
cooling and the mixture was stirred at room temperature for 12 hr. Water was 
added to the reaction mixture and the mixture was extracted with chloroform. 
The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. H^cane was 
added to the residue for ciystallization, and the crystals were collected by filtration 
and dried under reduced pressvire to give the objective compound (317 m^ as 
colorless crystals. 

^H-NMR{CDCl3) : 2.50(3H, s), 3.49(3H, s), 5.55(2H, s), 
6.35(1H, d, J=8Hz), 7.17(1H, d, J=8Hz), 7.37-7.53(3H, m), 
7.89(2H, d, J=8Hz), 8,06-8.17(3H, m), 8.70(1H, s) 
Preparation IB^cample 134-1 

3-(4-(N-Bu1yiylaniino)-2<:hloroben2yl)-2-methyl-3H-imidazo[4,5-b]py^ 
carboxylic add 

In the same manner as in Preparation Example 4-7, the objective 
compound (228 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
butyrylarnino)-2-cWoroberizyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-^ 
(239 mg). 

'H-NMR(DMSO-de) : 0.89(3H, t, J=7Hz), 1.52-1.63(2H, m), 
2.26{2H, t, J=7Hz), 2.50(3H, s), 5.56(2H, s), 6.57(1H, d, J=8Hz), 
7.28(1H, dd, J=8, 2Hz), 7.97-8,02(2H, m), 8.12(1H, d, J=8Hz) 
Preparation Example 134-2 

3.(4_(N^Berizoylamino)-2-chloroben2yl)-2-methyl-3H-iniidazo[4,5-b]^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
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compound (165 mg) was obtained as colorless crystals from methyl 3-(4-(N- 

benzoylamino)-2-cWorobenzyl)-2-methyl-3H-imidazo{4,5-b]p3nid^ 

(200 mg). 

'H-NMR(DMSO-d6) : 2.52(3H, s), 5.60(2H, s), 6.63(1H, d, J=8Hz), 
7,50-7.62(4H, m), 7.92-8. 15(5H, m) 
Preparation Example 135-1 

Methyl 3-(4-(N-benzoyl-N-methylaniino)-2-chloroben2yl)-2-methyl-3H- 
imidazo [4 ,5-b]pyridine-5-carboxylate 

To a solution of methyl 3-(4-(N-benzoylamino)-2-chloroben2yl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (300 mg) in N,N-dimethylformamide (3 
ml) was added 60 % sodium hydride (in mineral oil, 30.4 mg) at room tempera.ture. 
After 15 min, methyl iodide (108 mg) was added and the mixture was stirred at 
room temperature for 2 hr. Ice water was poured thereinto and the mixture was 
extracted with ethyl acetate. The organic layer was successively washed with a 
saturated aqueous solution of sodium hydrogencarbonate and saturated brine, 
dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give the objective compound (305 mg) as a pale-yellow powder. 
'H-NMR(CDCl3) : 2.45(3H, s), 3.45(3H, s), 4.00(3H, s), 5.59(2H, s), 6.51(1H, d, 
J=8Hz), 6.76(1H, d, J=8Hz), 7,18-7.25(6H, m), 
8.03(1H, d, J=8Hz), 8.12(1H, d, J-8Hz) 
Preparation Example 135-2 

3-(4-(N-Benzoyl-N-methylaniino)-2-chloroben2yl)-2-methyl-3H-imida^ 
b]pyridine-5-carboxyUc acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (257 mg) was obtained as a pale-yellow powder from methyl 3-(4-(N- 
benzoyl-N-methylainino)-2-chlon>benzyl)-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylate (288 mg). 

'H-NMR(DMSO-de) : 2.40(3H, s), 2.50(3H, s), 5.55(2H, s), 
6.51(1H, d, J=8Hz), 7.01(1H, dd, J=8, 2Hz), 7.22-7.32(5H, m), 
7.49(1H, s), 7.98(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Preparation Example 136-1 

Methyl 3-(4-(N-butyiyl-N-methylamino)-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 135-1, the objective 
compound (107 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
bu1yiylaniino)-2"Chlorobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyri^^ 
(250 mg) and methyl iodide (97 mg), 

'H-NMR (CDCI3): 0.85(3H, t, J=7Hz), 1.56-1.64(2H, m), 2.06(2H, br), 2.58(3H, s), 
3.22(3H, s), 4.00(3H, s), 5.69(2H, s), 6.68(1H, d, J=8Hz), 6.94(1H, dd, J=8, 2Hz), 
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7.31(1H, s), 8.07(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation Example 136-2 

3-(4-(N-Butyiyl-N-melJiylainino)-2-cWorobenzy^ 
bJpyridine-S-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (99 mg) was obtained as a pale-yellow powder from methyl 3-(4-(N- 
bu1yiyl-N-methylamino)-2-chloroben2yl)-2-methyi-3H-iniidazol4,5-b]pyri 
carboxylate (102 mg). 

^H-NMR (DMSO-de) : 0.77(3H, t, J=7Hz), 1.39-1.51(2H, m), 2.03(2H, br), 2.53(3H, 
s), 3.13(3H, s), 5.64(2H, s), 6.57(1H, d, J=8Hz), 7.17(1H, d, J=8Hz), 7.64(1H, s), 
8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Preparation Example 137-1 

Methyl 3-(2-chloro-4-(N-(n-pentyl)amino)ben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 83-4, the objective 
compound (481 mg) was obtained as pale-yellow crystals from methyl 3-(4- 
araino-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3^^ (500 
mg) and valeraldehyde (169 mg). 

^H-NMR (CDCI3) : 0.91(3H, t, J=7Hz), 1.30-1.40(4H, m), 1.55-1,63(2H, m), 2.55(3H, 
s), 3.00-3.06(2H, m), 3.73(1H, br), 4.01(3H, s), 5.57(2H, s), 6.31(1H, d, J=8Hz), 
6.55-6.60(2H, m), 8.03(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Eixample 137-2 

3-(2-CWoro-4-(N-(n-pentyl)amino)benzyl)-2-methyl-3H-imidazo[4,5-b]pyri 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (186 mg) was obtained as a colorless powder from methyl 3-(2-chloro- 
4_(N-(n-pentyl)amino)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-c^ 
(200 mg), 

^H-NMR (DMSO-de) : 0.86(3H, t), 1.22-1.34(4H, m), 1,43-1.46(2H, m), 2.49(3H, s), 
2.93(2H, m), 5.46(2H, s), 5.96(1H, br), 6.37-6.43(2H, m), 6.64(1H, d, J=2Hz), 
7.99(1H, d, J=8Hz), 8.09(1H, d, J=8Hz) 
Preparation Example 137-3 

Methyl 3-(2-chloro-4-(N-methyl-N-(n-pentyl)amino)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 85-1, the objective 
compound (95 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
chloro-4-(N-(n-pentyl)arnino)benzyl)-2-methyl-3H-imidazo[4,5-b]pyri 
carboxi^late (201 mg) and a 37% aqueous formaldehyde solution (151 mg). 
^H-NMR(CDCl3) :0.89(3H,t, J=7Hz), 1.20-1.38(4H,m), 1.46-1.56(2H, m), 2.85(3H, 
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s), 2.91(3H, s), 3.26(2H, t, J=7Hz), 4.05(3H, s), 5.72(2H, s), 6.43{1H, dd, J=8, 2Hz), 
6.63(1H, d, J=2Hz), 6.91(1H, d, J=8Hz), 8.32(1H, d, J=8Hz), 8.38(1H, d, J=8Hz) 
Preparation Example 137-4 

3-(2-Chloro-4-(N-methyl-N-(n-pentyl)amino)benzyl)-2-m 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (50 mg) was obtained as a pale-yellow powder from methyl 3-{2- 
chloro-4-(N-methyl-N-(n-pentyl)aniino)benzyl)-2-methyl-3H-in^ 
b]pyridine-5-carboxylate (85 mg). 

^H-NMR (DMSO-de) : 0.84(3H, t, J=7Hz), 1.15-1.32(4H, m), 1.38-1.48(2H, m), 
2.77(3H, s), 2.86(3H, s), 5.66(2H, s), 6.55{1H, dd, J=8, 2Hz), 6.71(1H, d, J=2Hz), 
6.90(1H, d, J=8Hz), 8.27(1H, d, J=8Hz), 8.40(1H, d, J=8Hz) 
Preparation Example 138-1 

Methyl 3-(4-(N-benzenesulfonylamino)-2-cWorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

To a solution of methyl 3-(4-aniino-2-chloroben2yl)-2-methyl-3H- 
imidazo[4,5-b}pyridine-5-carboxylate (200 m^ in dichloromethane (2 ml) was 
added pyridine (95.7 mg). Benzenesulfonyl dhloride (1 17 mg) was added under 
ice-cooling and the mixture was stirred at room temperature for 12 hr. Water was 
added to the reaction mixture and the mixture was extracted with chloroform. 
The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Methanol was 
added to the residue for ciystallization, and the ciystals were collected by filtration, 
dried under reduced pressure to give the objective compound (2 13 mg) as colorless 
crystals. 

*H-NMR (CDCy : 2.45(3H, s), 3.99(3H, s), 5.57(2H, s), 6.45(1H, d, J=8Hz), 6.83(1H, 
dd, J=8, 2Hz), 7.24(1H, d, J-2Hz), 7.44(2H, t, J=7Hz), 7.54(1H, t, J=7Hz), 7.76- 
7.79{2H, m), 8.04(1H, d, J=8Hz),8.13(lH, d, J-8Hz) 
Preparation Eteunple 138-2 

3.(4-(N-Benzenesulfonylamino)-2-chloroben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (179 mg) was obtained as colorless crystals from methyl 3-(4>(N- 
benzenesulfonylamino)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate (200 mg). 

^H-NMR (DMSO-de) : 2.43(3H, s), 5.50(2H, s), 6.55(1H, d, J=8Hz), 6.96(1H, dd, J=8, 
2Hz), 7.22(1H, d, J=2Hz), 7.52-7. 62(3H,m), 7.74-7.77(2H, m), 7.98(1H, d, J=8Hz), 
8.10(lH,d, J=8Hz) 
Preparation Example 139-1 
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5-Bromo-3-(2<:hloro-4-(isopropoxylcarbonyl)ben2yl)-2-met^ 
blpyridine 

To a solution of 5-bromo-3-(2-chlorO'4-carbox7ben2yl)-2-inethyl-3H- 
imidazo[4,5-b]pyridine (400 mg) in N,N-dimethylfonnamide (4 ml) were 
successively added potassium carbonate (2 18 mg) and isopropyl iodide (197 mg), 
and the mixture was stirred at room temperature for 24 hr. Water and ethyl 
acetate were added for partitioning. The organic layer was successively washed 
with water and saturated brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Hexane was added to the residue and the 
mixture was heated and allowed to cool. The precipitated crystals were collected 
by filtration. The crystals were dried under reduced pressure and by heating to 
give the objective compound (394 mg) as gray-brown crystals. 
^H-NMR (CDCy : L34(3H, s), 1.36(3H, s), 2.48(3H, s), 5.17-5.39(1H, m), 5.58(2H, 
s), 6.60(1H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.78(1H, d, J=8, 2Hz), 7.87( IH, d, 
J=8Hz), 8. 10(1H, d, J=2Hz) 
Preparation Example 139-2 

5-Bromo-3-(2-cWoro~4-(cyclohexyloxycarbonyl)benzyl)-2-methyl-3H-irm 
blpyridine 

To a solution of 5-bromo-3-(2-chloro-4-carboxyben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (525 mg) in dichloromethane (5 ml) were added oxalyl 
chloride (0.36 ml) and N,N-dimethylformamide (0.03 ml), and the mixture was 
stirred at room temperature for 1 hr and concentrated under reduced pressure. 
Dichloromethane (5 ml) was added and dissolved, and trimethylamine (698 mg), 
4-dimethylaminopyridine (10 m^ and cyclohexanol (1.38 g) were successively 
added under ice-cooling. The mixture was stirred under ice-cooling for 30 min 
and at room temperature for 30 min. The reaction mixture was concentrated 
under reduced pressure, and water and ethyl acetate were added for partitioning. 
The oi^anic layer was successively washed with a saturated aqueous solution of 
sodium hydrogencarbonate and saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Hexane (20 ml) 
was added to the residue and the mixture was heated. The black insoluble matter 
was removed by filtration and the filtrate was allowed to cool. The precipitated 
crystals were collected by filtration, dried under reduced pressure and by heating 
to give the objective compound (533 mg) as colorless crystals. 
'H-NMR (CDCI3) : 1.15-1.90(10H, m), 2.48(3H, s), 4.96-5.04(lH, m), 5.58(2H, s), 
6.61(1H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.79(1H, dd, J=8, 2Hz), 7.86(1H, d, J=8Hz), 
8.10(1H, d, J-2HZ) 
Mass (ESI): m/z 464(M+H)* 
Preparation Bacample 140-1 
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3-(2-Chloro-4-(isopropoxylcarbonyl)benzyl)-2-metiiyl-3 
5-carboxylic add 

In the same manner as in Preparation Example 1 13-5, the objective 
compound (282 mg) was obtained as a pale-yellow powder from 5-bromo-3-(2- 
chloro-4-(isopropo3grlcarbonyl)ben2yl)-2-methyl-3H-imidazo[4,5-b^ (370 
mg). 

^H-NMR (DMSO-de) : 1.29(3H, s), 1.31(3H, s), 2.52,{3H, s), 5.06-5. 18{1H, m), 
5.69{2H, s), 6.72(1H, d, J=8Hz), 7.78(1H, d, J=8, 2Hz), 8.00-8.03(2H, m), 8.15(1H, 
d, J=8Hz) 

Preparation Example 140-2 

3- (2-Chloro-4-(cyclohexylox^carbonyl)ben2yl)-2-methyl-3H-iniidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 1 13-5, the objective 
compound (3 17 mg) was obtained as colorless crystals from 5-bromo-3-(2-chloro- 

4- (cyclohe5^1oxy^carbonyl)ben^l)-2-methyl-3H-imida2»[4,5-b]py^ (514 mg). 
^H-NMR (DMSO-de) : L28-1.58(6H, m), 1.69(2H, br s), 1.83(2H, br s), 2.52(3H, s), 
4.87-4.95(lH, m), 5.69(2H, s), 6.71(1H, d, J=8Hz), 7.80(1H, dd, J=8, 2Hz), 8.01- 
8.03(2H, m), 8.05(1H, d, J=8Hz) 

Preparation ^cample 141-1 

Methyl 3-(2-chloro-4-(3-phenylureido)benzyl)-2-methyl-3H-iniidazo[4,5- 
b]pyridine-5-carboxylate 

Methyl 3-(4-amino-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine'-5- 
carbo^late (275 mg) was suspended in toluene (10 ml), and phenyl isocyanate 
(2 18 mg) was added at room temperature. The mixture was refluxed under 
heating for 5 hr and concentrated under reduced pressure. Hexane (20 ml) was 
added, and the mixture was heated and allowed to cool. The precipitated crystals 
were collected by filtration. The crystals were suspended in ethyl acetate (10 ml), 
heated and allowed to cool. The precipitated crystals were collected by filtration 
and dried under reduced pressure and by heating to give the objective compound 
(328 mg) as colorless crystals. 

^H-NMR (CDCy : 2.49(3H, s), 4.01(3H, s), 5.46(2H, s), 5.78{1H, d, J=8Hz), 6.75(1H, 
d, J=8Hz), 6.99(1H, t, J=7Hz), 7.20-7.26(2H, m), 7.31-7.37(3H, m), 8.05(1H, s), 
8.15(1H, d, J-8HZ), 8.21(1H, d, J=8Hz), 8.34(1H, s) 
Mass (ESI): m/z 448(M-H)" 
Preparation Example 141-2 

3-(2-Chloro-4-(3-phenylureido)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same maimer as in Preparation Example 4-7, the objective 
compound (222 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
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chloro-4-(3-phenylureido)benzyl)-2-me1Jiyl-3H-irnida2o[^ 
carboxylate (300 mg). 

^H-NMR (DMSO-d«) : 2.52(3H, s),5.57(2H, s),5,66(lH, d, J=8Hz),6.98(lH, t, 

J=7Hz),7.01(lH, dd, J=8, 2Hz),7.28(2H, t, J=8Hz),7.43(2H, d, J=8Hz),7.89(lH, d, 

J=2Hz),8.01(lH, d, J=8Hz),8.14(lH, d, J=8Hz),8.72(lH, s),8.93(lH, s) 

Mass (ESI): m/z 434(M-H)" 

Preparation Example 142-1 

4-Acetoxy-2-chlorotoluene 

To a solution of 3-chloro-4-methylphenol (500 mg) in ether (5.0 ml) were 
added acetic anhydride (430 mg) and pj^ridine (416 mg), and the mixture was 
stirred at room temperature for 2 hr. The reaction mixture was washed with IN 
hydrochloric acid (once) and saturated brine (twice), dried over magnesium sulfate 
and concentrated to dryness under reduced pressure to give the objective 
compound (645 mg) as a pale-yeUow oil. 

'H-NMR (CDCy : 2.30(3H, s),2.36(3H, s),6.90(lH, dd, J=8, 2Hz),7.12(lH, d, 
J=2Hz),7.22(lH, d, J=8Hz) 
Preparation Example 142-2 
2-Bromomethyl-5-acetoxychlorobenzene 

In the same manner as in Preparation Example 93-1, the objective 
compound (18.4 g) was obtained as a pale-yellow oil from 4-acetoxy-2- 
chlorotoluene (13.4 g). 

^H-NMR (CDCy : 2.30(3H, s),4.58(2H, s),7.02(lH, dd, J=8, 2Hz),7.18(lH, d, 
J=2Hz),7.44(lH, d, J=8Hz) 
Preparation Example 142-3 

Methyl 3-(4-aceto35r-2-cMon)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 14-2, the objective 
compound (4.64 g) was obtained as a pale-brown powder from methyl 2- 
methylimidazo[4,5-b]pyridine-5-carboxylate (5.00 g) and 2-bromomethyl-5- 
acetoxychlorobenzene (6.89 g). 

'H-NMR (CDCI3) : 2.28(3H, s), 2.56(3H, s), 4.00(3H, s), 5.64(2H, s], 6.64(1H, d, 
J=8Hz), 6.86(1H, dd, J=8, 2Hz), 7.24(1H, d, J=2Hz), 8.06(1H, d, J=8Hz), 8.16(1H, d, 
J=8Hz) 

A by-product, methyl l-(4-acetoxy-2-chlorobenzyl)-2-methyl-lH- 
imidazo[4,5-blpyridine-5-carboxylate (3.84 ^, was obtained as a pale-brown 
powder. 

^H-NMR (CDCI3) : 2.30(3H, s), 2.68(3H, s), 4.02(3H, s), 5.43(2H, s), 6,48(1H, d, 
J-8Hz), 6.88(1H, dd, J=8, 2Hz), 7.28(1H, d, J=2Hz), 7.56(1H, d, J=8Hz), 8.10(1H, d, 
J=8Hz) 
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Preparation Eacample 142-4 

Methyl 3-(2-chloro-4-hydro3grbenzy^ 
carboxylate 

To a mixture of methyl 3-(4-acetoxy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo^late (2.87 g), methanol (29 ml), 1,4-dioxane (29 
ml) and water (2.9 ml) was added sodium hydrogencarbonate (968 mg), and the 
mixture was stirred at room temperature for 2.5 hr. 1,4-Dioxane (29 ml) was 
added to dissolve the Insoluble matter, and the mixture was stirred for 2 hr. 
Sodium hydrogencarbonate (968 mg) was added and the mixture was stirred at 
room temperature for 2 days and at 60**C for 3 hr and stood overnight. The 
reaction mixture was partitioned between ethyl acetate and water, and the 
aqueous layer was again extracted with ethyl acetate. The organic layers were 
combined and concentrated to dryness under reduced pressure. The residue was 
pulverized in ether to give the objective compound (1.94 g) as a pale-yellow powder. 
'H-NMR (DMSO-de) : 2.52(3H, s), 3.86(3H, s), 5.50(2H, s), 6.50(1H, d, J=8Hz), 
6.64(1H, dd, J=8, 2Hz), 6.92(1H, d, J=2Hz), 8,04(1H, d, J-8Hz), 8.16(1H, d, J=8Hz), 
10.00(1H, br s) 
Preparation Example 143-1 
2-Methyl-5-ethaxychlorobenzene 

In the same manner as in Preparation Example 74-2, the objective 
compound (3.56 ^ was obtained as a pale-yellow oil from 3-chloro-4-methylphenol 
(3.0 g). 

^H-NMR (CDCy : 1.40(3H, t, J=6Hz), 2.28(3H, s), 4.00(3H, q, J=6Hz), 6.72(1H, dd, 
J=8, 2Hz), 6.90(1H, d, J=2Hz), 7.10(1H, d, J=8Hz) 
Preparation ESxample 143-2 

2-Bromomethyl-5-ethoxychlorobenzene 

In the same manner as in Preparation Example 93-1, the objective 
compound (3.99 ^ was obtained as a pale-yellow oil from 2-methyl-5- 

ethoxychlorobenzene (3.56 g). 

'H-NMR (CDCI3) : 1.40(3H, t, J=6Hz), 4.02(3H, q, J=6Hz),4.59(2H, s),6,78(lH, dd, 
J=8, 2Hz),6.92(lH, d, J=2Hz),7.32(lH, d, J=8Hz) 
Preparation Example 144-1 

Methyl 3-[2-chloro-4-propoxybenzyl]-2-methyl-3H-imidazo[4,5-blpyridine-5- 
carboxylate 

In the same manner as in Preparation Example 74-2, the objective 
compound (220 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxyben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (240 mg). 
'H-NMR (CDCI3) : 1.01(3H, t, J=7Hz), 1.70-1.85(2H, m), 2.53(3H, s), 3.86(2H, t, 
J=7Hz), 4.00(3H, s), 5.61(2H, s), 6.63(2H, s), 6.96(1H, br s), 8.04(1H, d, J=8Hz), 
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8.13(1H, d, J=8Hz) 
Mass (ESI):m/z 374(M+ 1). 

Preparation Example 144-2 

Methyl 3-[2-chloro-4-(n-pentoxy)benzyl]-2-methyl-3H-inud 
carboxylate 

In the same manner as in Preparation Example 74-1, the objective 
compound (247 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxybenzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (240 mg). 
'H-NMR (CDCy : 0.92(3H, br t, J=7Hz), L29-1.48(4H, m), 1.69-1.81(2H, m), 
2.53(3H, s), 3.89{2H, t, J=7Hz), 4.00(3H, s), 5.61(2H, s), 6.63(2H, s), 6.96(1H, br s), 
8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass (ESI):m/z 402{M+1) 
Preparation E^cample 144-3 

Methyl 3-(2-chloro-4-ethoxy)benzyl~2-methyl-3H-irmdazo[4,5-blp5nridine-5- 
carboxylate and methyl l-(2-chloro~4~ethoxy)benzyl-2-methyl-3H-irnidazo[4,5-- 
b]pyTidine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro-4- 
ethoxy)ben2yl-2-methyl-3H-imidazo[4,5-b]pyTidine-5-carboxylate (380 mg) was 
obtained as pale-yellow crystals and methyl l-(2-chloro-4-ethoxy)benzyl-2- 
methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylate (415 mg) was obtained an 
amorphous, from methyl 2-methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylate (554 
mg). 

Methyl 3-(2-chloro-4-etho3iy)beri2yl-2-methyl-3H-irrddazo[4,5-b^ 
carboxylate : 

^H-NMR (CDCy : 1.39(3H, t, J-7Hz), 2.53(3H, s), 3.93-4.03(5H, m), 5.62(2H, s), 
6.63(1H, s), 6.64(1H, s), 6.96{1H, br s), 8.05(1H, d, J=8Hz), 8,14(1H, d, J=8Hz) 
Mass (ESI):m/z 360(M+1). 

Methyl l-(2-chloro-4-ethoxy)benzyl-2-methyl-3H-iniidazo[4,5-blpyridine5- 

carboxylate : 

'H-NMR (CDCy : 1.40(3H, t, J-7Hz), 2.66(3H, s), 3.94-4.04(5H, m), 5.37(2H, s), 
6.49(1H, d, J=8Hz), 6.68(1H, dd, J=8, 2Hz), 6.99(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 
8.06(1H, d, J=8Hz) 
Mass (ESI):m/z 360(M+1). 
Preparation Example 144-4 

Methyl 3-[2-chloro-4-(2-methoxyetho3gr)benzyl]-2-methyl-3H-irmdazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 74-1, the objective compound 
(216 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydro3grbenzyl]-2-methyl-3H-irrddazo[4,5-b]pyridine-5-carboxylate (240 mg). 
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^H-NMR (CDCI3) : 2.53(3H, s), 3.43(3H, s), 3.69-3.74(2H, m), 4.00(3H, s), 4.04- 
4.09(2H, m), 5.62(2H, s), 6.63(1H, d, J=8Hz), 6.69{1H, dd, J-8, 2Hz), 7.01(1H, d, 
J=2Hz), 8.05(1H, d, J-8Hz), 8.14(1H, d, J=8Hz) 
Mass (ESI):m/z 390(M+1). 
Preparation E^xample 144-5 

Methyl 3-[2-chloro-4-[(thiophen-2-yl)methyl]ojQ^ben^ 
b]p3n-idine-5-carboxylate 

In the same manner as in Preparation Example 14-2, the objective compound 
(220 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxybenzyl]-2-methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylate (240 mg). 
"H-NMR (CDCI3) : 2.53(3H, s), 4.00(3H, s), 5.17(2H, s), 5.61(2H, s), 6.64(1H, d, 
J=8Hz), 6.73(1H, dd, J=8, 2Hz), 6.99(1H, dd, J=8, 5Hz), 7.05-7.10(2H, m), 7.32(1H, 
d, J=5Hz), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass (ESI):m/z 428(M+1). 
Preparation Example 144-6 

Methyl 3-[2-chloro-4-[(thiophene-3-yl)methyl]oxybenzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

To a suspension of methyl 3-[2-chloro-4-hydroxyben2yl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (240 mg}, 3-thiophenemethanol (68 mg) and 
triphenylphosphine (2 18 mg) in dry dichloromethane were added to diethyl 
azodicarboxylate (139 m^ under ice-cooling. After 2 hr, the reaction mixture was 
stirred at room temperature. After 6 hr, to a suspension of 3-thiophenemethanol 
(34 mg) and triphenylphosphine (109 m^ in dry dichloromethane was added 
diethyl azodicarboxylate (69 m^ under ice-cooling. After 20 hr, the reaction 
mixture was subjected to flash silica gel chromatography (silica gel 60 ml, eluent: 
chloroform). The eluate was reciystallized from ethyl acetate to give the objective 
compound (143 mg) as colorless crystals. 

^H-NMR (CDCI3) : 2.54(3H, s), 4.00(3H, s), 5.02(2H, s), 5.62(2H, s), 6.64(1H, d, 
J=8Hz), 6.72(1H, dd, J=8, 2Hz), 7.05(1H, d, J=2Hz), 7.12(1H, br d, J=5Hz), 7.26- 
7.38(2H, m), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass (ESI):m/z 428(M+1). 
Preparation Example 144-7 

Methyl 3-[2-chloro-4-cyclopentylmethyloxybenzyl]-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 74-2, the objective compound 
(83 mg) was obtained as a colorless amorphous from methyl 3-[2-chloro-4- 
hydroxybenzyl]-2-methyl-3H-imida2o[4,5-b]pyridine-5-carboxylate (240 mg). 
'H-NMR (CDCy : 1.22-1.41(2H, m), 1.50-1.70(3H, m), 1.75-1.90(2H, m), 2.33(1H, 
m), 2.53(3H, s), 3.77(2H, d, J=5Hz), 4.00(3H, s), 5.62(2H, s), 6.64[2H, s), 6.97(1H, 
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br s), 8.05(1H, d, J=8Hz), 8. 14(1H, d, J=8Hz) 
Mass (ESI):m/z 414(M+1). 
Preparation Example 145-1 

3-[2-Chloro-4-propoxybeiX2yl]-2-methyl-3H-imidazo[4,5-b^ 
acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(205 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
propoxybenzyl]-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carboxylate (247 mg), 
^H-NMR (DMSO-de) : 0.93(3H, t, J=7Hz), 1.62-1.76(2H, m), 2.51(3H, s), 3.91(2H, t, 
J=7Hz), 5.54(2H, s), 6.56(1H, d, J=8Hz), 6.81(1H, dd, J=8, 2Hz), 7.13(1H, d, 
J=2Hz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J==8Hz) 
Mass (ESI):m/z 358(M-1). 
Preparation Example 145-2 

3-[2-Chloro-4-(n-pentoxy)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(208 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(n- 
pentoxy)benzyl]-2-methyl"3H-iirddazo[4,5-b]pyridine-5-carboxyl^^ (247 m^. 
*H-NMR (DMSO-d^) : 0.87(3H, t, J=7Hz), 1,27-L41(6H, m), 1.61-1.72(2H, m), 
2.50(3H, s), 3.94(2H, t, J=7Hz), 5.53(2H, s), 6.55(1H, d, J=8Hz), 6.80(1H, dd, J=8, 
2Hz), 7.13(1H, d, J=2Hz), 8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI):m/z 386(M-1). 
Preparation Example 145-3 

3-(2-Chloro-4-etho3qr)ben2yl-2-methyl-3H-imidazo[4,5-b]p5nidine-5-c^ 
add 

In the same manner as in Preparation Example 4-7, the objective compound 
(380 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
ethoxy)ben2yl-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (376 mg). 
'H-NMR (DMSO-de) : 1.21(3H, t, J=7.5Hz), 2.52(3H, s), 2.99(2H, q, J=7.5Hz), 
5.57(2H, s), 6.50(1H, d, J=8Hz), 7.15(1H, dd, J=8, IHz), 7.47(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J-8Hz) 
Preparation Example 145-4 

3-[2-Chloro-4-(2-methoxyethoxy)benzyl]-2-methyl-3H-imidazo[4,5-blpyri 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(192 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(2- 
methoxyethoxy)ben2yl]-2-methyl-3H-iiiiidazo[4,5-b]pyridine-5-carboxyla^ (2 16 
mg), 

^H-NMR (CDCI3) : 2.63(3H, s), 3.43(3H, s), 3.69-3.76(2H, m), 4.05-4. 12{2H, m), 
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5.54(2H, s), 6.65(1H, d, J=8Hz), 6.74(1H, dd, J=8, 2Hz), 7.04(1H, d, J=2Hz), 
8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz) 
Mass (ESI):m/z 374(M-1). 
Preparation E^icample 145-5 

3-[2-Chloro-4-[(thiophen-2-yl)methyl]oxybenzyl]-2-methyl-3H-imid^ 
b]pyridine-5-carboixylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(195 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-((thiophen- 

2- yl)methyl]oxyben2yl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbojqrlate (243 
mg). 

'H-NMR (DMSO-de) : 2.50(3H, s), 5.29(2H, s), 5.55(2H, br s), 6.57(1H, d, J=8Hz), 
6.90(1H, dd, J=8, 2Hz), 7.02(1H, dd, J=5, 3Hz), 7.19(1H, d, J=3Hz), 7.27(1H, d, 
J=2Hz), 7.55(1H, d, J=5Hz), 8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI):m/z 412(M-1). 
Preparation Sxample 145-6 

3- [2-Chloro-4-[(thiophen-3-yl)methyl]o3cybenzyl]-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(1 18 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-[(thiophen- 
3-yl)methyl]oxybeii2yl]-2-methyl-3H-iniidazo[4,5-b]pjrridine-5-carbo3cylate ( 140 
mg). 

*H-NMR (DMSO-de) : 2.50(3H, s), 5.09(2H, s), 5.55(2H, s), 6.57(1H, d, J=8Hz), 
6.89(1H, dd, J=8, 2Hz), 7.15(1H, d, J=5Hz), 7.24(1H, d, J=2Hz), 7.51-7.60(2H, m), 
8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI):m/z 412(M-1). 
Preparation Easample 145-7 

3-[2-Chloro-4-(cydopentylmethyloxy)benzy^l]-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylic add 

In the same manner as in Preparation Example 4-7, the objective compound 
(72 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(cyclopentylmethylo!3qr)berizyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbQxylate 
(82 mg). 

'H-NMR (CDCy : 1.24-1.41(2H, m), 1.50-1.70(3H, m), 1.75-1.90(2H, m), 2.33(1H, 
m), 2.64(3H, s), 3.79(2H, d, J=5Hz), 5.53(2H, s), 6,67(1H, d, J=8Hz), 6.70(1H, dd, 
J=8, 2Hz), 7.00(1H, d, J=2Hz), 8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz) 
Mass (ESI):m/z398(M-l). 
Preparation Example 146-1 

Methyl 3-(2-chloro-4-iodobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 
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In the same manner as in Preparation Example 14-2, the objective compound 
(6.42 g) was obtained as a white powder from methyl 2,7-dimethylimidazo[4,5- 
b]pyridine-5-carboxylate (3.00 g) and 2-chloro-4-iodobenzyl bromide (7.00 g). 
^H-NMR (DMSO) : 2.51(3H, s), 2.63(3H, s), 3.85(3H, s), 5.50(2H, s), 6.30(1H, d, 
J=8Hz), 7.58(1H, d, J=8Hz), 7.88(1H, s), 7,95(1H, s) 
Preparation Example 14&-2 

Methyl 3-(2-chloro-4-(2-phenylethynyl)benzyl)-2,7-dimethyl-3H-imi 
b]p3nridine-5-carboxylate 

In the same manner as in the following Preparation Example 147-1, the 
objective compound (386 mg) was obtained as a white powder from methyl 3-(2- 
chloro-4-iodobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (400 
mg). 

^H-NMR (CDCI3) : 2.54(3H, s), 2.75(3H, s), 3.99(3H, s), 5.67(2H, s), 6.56(1H, d, 
J=8Hz), 7.21-7.72(7H), 7.99(1H, s) 
Preparation Example 146-3 

3-(2-Chloro-4-(2-phenylethynyl)ben2yl)-2,7-dimethyl-3H-inudazo[4,5-b]pyrito 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(348 mg) was obtained as a white powder from methyl 3-(2-chloro-4-(2- 
phenylethynyl)ben2yl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo (383 
mg). 

^H-NMR (DMSO) : 2.48(3H, s), 2.61(3H, s), 5.60(2H, s), 6.52(1H, d, J=8Hz), 7.34- 
7.60(6H), 7.76(1H, s), 7.85(1H, s) 
Preparation Example 147-1 

Methyl 3-(2-chloro-4-( l-he3gnnyl)ben2yl)-2-methyl-3H-imidazoI4 
carboxylate 

A mixture of methyl 3-(2-chloro-4-iodobeiizyl)-2-methyl-3H-iniidazo[4,5- 
b]pyridine-5-carboxylate (2.3 1 g), 1-hexyne (2.00 g), palladium(II) acetate (235 mg), 
triphenylphosphine (549 mg), copper(I) iodide (297 m^, tributylamine (2.91 g) and 
dimethylformamide (23 ml) was stirred under an nitrogen atmosphere at 60''C for 
1.5 hr. The reaction mixture was partitioned between ethyl acetate and water. 
The organic layer was washed with water, dried and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
(hexaneiethyl acetate=l: 1-1:2) to give the objective compound (1.44 g) as a gray 
powder. 

'H-NMR (CDCI3) : 0.94(3H, t, J=6Hz), 1.38-1.64(4H), 2.38(2H, t, J-6Hz), 2.52(3H, 
s], 4.00(3H, s), 5.65(2H, s), 6.52(1H, d, J=8Hz), 7.10(1H, d, J=8Hz), 7.47(1H, s), 
8.06(1H, d, J=8Hz), 8.15(1H, d, J-8Hz) 

Also, a by-product, methyl 3-(4-chloro-2-(l-hexynyl)benzyl)-2-methyl-3H- 
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imidazo[4,5-b]pyridine-5-carboxylate (288 was obtained as a gray powder. 
'H-NMR (CDCI3) : 0.94(3H, t, J=6Hz), 1,35-1.65(4H), 2.38(2H, t, J=6Hz),2.65(3H, s), 
4.00(3H,s), 5.67{2H, s), 6.56(1H, d, J=8Hz), 7.12(1H, d, J=8Hz), 7.47(1H, s), 
8.15(1H, d, J=8Hz), 8.35(1H, d, J=8Hz) 
Preparation ^Kample 147-2 

3~(2-Chloro-4-(l-hex5niyl)berizyl)-2-methyl-3H-i^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(872 mg) was obtained as a gray powder from methyl 3-(2-chloro-4-(l- 
hexynyl)beri2yl)-2-methyl~3H-iniidazo[4,5-b]pyridine-5-carboxylate (1.0 g). 
^H-NMR (DMSO) : 0.86(3H, t, J=6Hz), 1.30-1.54(4H), 2.38(2H, t, J=6Hz), 2.48(3H, 
s), 5.58(2H, s), 6.47(1H, d, J=8Hz), 7.20(1H, d, J=8Hz), 7.54(1H, s), 7.98(1H, d, 
J=8Hz),8.1 1(1H, d, J=8Hz) 
Preparation Example 148-1 

Methyl 3-(2-chloro-4-cyclohexylmethylojg?^ben2yl)-2,7-dimethyl~3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (954 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (513 mg) and 2-chloro-l-chloromethyl- 
4-cyclohexylmethyloxybenzene (751 mg). 

*H-NMR (CDCI3) : 0.95-1.34(5H, m), 1.68-1.84(6H, m), 2.52(3H, s), 2.72(3H, s), 
3.68(2H, d, J=7Hz), 3.99(3H, s), 5.59(2H, s), 6.56-6.63(2H, m), 6.95(1H, d, J=lHz), 
7.96(1H, s) 

MS {ESI):m/z442(M+l) 
Preparation Eacample 148-2 

3-(2-Chloro-4-cyclohexylmethylQxybenzyl)-2,7-dimethyl-3H-i^ 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(797 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
cyclohexylmethylox^ben2yl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine- 
carboxylate (900 mg). 

'H-NMR (CDCI3) : 0.97-1.35(5H, m), 1.67-1.85(6H, m), 2.63(3H, s), 2.75(3H, s), 
3.71(2H, d, J=7Hz), 5.50(2H, s), 6.58-6.70(2H, m), 6.98-6.99(lH, m), 8.03(1H, s) 
MS (ESI):m/z 426(M-1) 
Preparation Example 149-1 

Methyl 3-(2-chloro-4-vinylbenzyl)-2 ,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 11-1, the objective compound 
(786 mg) was obtained as colorless crystals from methyl 3'-(4-bromo-2- 
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cWorobenzyl)-2,7-dimelJiyl-3H-imidazo[4,5-b]pyri^ (1-10 g) and 

vinyl tribulyltin (853 m^. 

^H-NMR (CDCI3) : 2.53(3H, s), 2.73{3H, s), 3.98(3H, s), 5.29(1H, d, J=10Hz), 
5.64{2H, s), 5,72(1H, d, J=15Hz), 6.54(1H, d, J=7Hz), 6.60(1H, dd, J=10, 15Hz), 
7.11(1H, d, J=8Hz), 7.47(1H, d, J=lHz), 7.97(1H, s) 
MS (ESI):m/z 356(M+1) 
Preparation Example 149-2 

Methyl 3~(2-c±iloro-4-ethylbenzyl)-2 ,7-dime1±iyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In liie same manner as in Preparation Example 67-4, the objective compound 
(502 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
vinylbenzyl)~2,7-dimethyl-3H-irnidazo[4,5-b]pyridine-5-carbo5?yla^ (750 mg). 
^H-NMR (CDCI3) : 1.19{3H, t, J-7Hz), 2.53(3H, s), 2.59(2H, q, J=7Hz), 2.73(3H, s), 
3.98(3H, s), 5.63(2H, s), 6.50(1H, d, J=8Hz), 6.91(1H, d, J=8Hz), 7.26(1H, 
overlapped with CDCI3), 7.97(1H, s) 
MS (ESI):m/z 358(M+1) 
Preparation Example 149-3 

3-(2~Chloro-4-ethylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-ca^ 
add 

In the same manner as in Preparation Example 4-7, the objective compound 
(385 mg) was obtained as colorless crystals ftiom methyl 3-(2-chloro-4- 
ethylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbox^^ (490 mg). 
^H-NMR (CDCI3) : 1.21(3H, t, J=7Hz), 2.61(2H, q, J=7Hz), 2.62(3H, s), 3.76(3H, s), 
5.54(2H, s), 6.54(1H, d, J=8Hz), 6.96(1H, d, J=8Hz), 7.30(lH,s), 8.04(lH,s) 
MS (ESI):m/z 342(M-1) 
Preparation Example lSO-1 

Methyl 3-(2-chloro-4-trifluoromethylben2yl)-2,7-dimethyl-3H-iniidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (819 mg) was obtained as pale-yellow crystals from methyl 2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (467 mg) and 1-bromomethyl- 

2- chloro-4-trifluoromethylbenzene. 

^H-NMR (CDCI3) : 2.54(3H, s), 2.74(3H, s), 3.98(3H, s), 5.69(2H, s), 6.68(1H, d, 
J=8Hz), 7.35(1H, br d, J=8Hz), 7.70(1H, br s), 7.98(1H, s) 
Preparation Example 150-2 

3- (2-Chloro-4-trifluoromethylben2yl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5- 
carbox^lic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(566 mg) was obtained as pale-yellow crystals from methyl 3-(2-chloro-4- 
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trifluoromethylbenzyl)-2,7Kiimetiiyl-3H-iniidazo[4,5- 

^H-NMR (CDCy : 2.61(3H, s), 2.78(3H, s), 5.61(2H, s), 6.67(1H, d, J=8Hz), 7.41(1H, 
br d, J=8Hz), 7.76(1 H, br s), 8.08(1H, s) 
Preparation E^xample 151-1 

MelJiyl3-(2-chloro-4-«lJiQxyben2yl)-2J-dimethyl-3H-imidazo[4,^ 
carbojcylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (631 mg) was obtained as beige crystals from methyl 2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carb05grlate (430 mg) and l-bromomethyl-2-chloro-4- 
ethojiybenzene. 

^H-NMR (CDCI3) : 1.38(3H, t, J=7Hz), 2.53(3H, s), 2.73(3H, s), 3.97(2H, q, J=7Hz), 
3.99(3H, s), 5.59(2H, s), 6.59(1H, d, J=8Hz), 6.64(1H, dd, J=8,2Hz), 6.95(1H, d, 
J=2Hz), 7.97(1 H, s) 
Preparation ^cample 151-2 

3-(2-Chloro-4-etho3grben2yl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic 
add 

In the same manner as in Preparation Example 4-7, the objective compound 
(530 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
etho3cybenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo2cylate (621 m^. 
*H-NMR (CDCI3) : 1.40(3H, t, J=7Hz), 2.62(3H, s), 2.75(3H, s), 3.99(2H, q, J=7Hz), 
5.51(2H, s), 6.61(1H, d, J=8Hz), 6.68(1H, dd, J=8,2Hz), 6.99(1H, d, J=2Hz), 
8.03(1H, s) 

Preparation Example 152-1 

2-(2-Chloro-4-phenylben2yl)-6-(methoKycarbonyl)-3-methyl-2H-indazole 

A mixture of 6-(methoxycarbonyl)-3-methyl-lH-indazole (1.90 g), 2-chloro-4- 
phenylbenzyl bromide (3.37 g), potassium carbonate (2.76 g), ethyl acetate(10 ml) 
and water (5 ml) was stirred for 14 hr at 70"'C. Hexane and water were added, and 
the precipitated solid was collected by filtration and washed with a mixed solvent of 
ethyl acetate and hexane (2 /3). This was dried under reduced pressure to give 
the objective compound (1.02 g). 

^H-NMR (CDCI3, 6 ppm) : 2.61(3H, s), 3.96(3H, s), 5.77(2H, s), 6.66(1H, d, 
J=8.1Hz), 7.33-7.39(2H, m), 7.43(2H, t, J=7.6Hz), 7.51(2H, d, J=7.5Hz), 7.62- 
7.66(2H, m), 7.69(1H, d, J=8.8Hz), 8.49(1H, s) 
Preparation Example 152-2 

6-Carboxy-2-(2-chloro-4-phenylbenzyl)-3-methyl-2H-indazole 

In the same manner as in Preparation Example 39-6, the objective compound 
(1.80 g) was obtained from 2-(2-chloro-4-phenylbenzyl)-6-(methoxycarbonyl)-3- 
methyl-2H-indazole (3.00 g). This was immediately used for the following 
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reaction. 

Preparation Example 15S-1 

Methyl 3-{2-chloro-4-me1hylthiobenzyl)-2,7-dm 
5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (904 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-b]p3^dine-5-carboxylate (648 m^ and 2-chloro-l-chloromethyl- 
4-methylthiobenzene (767 mg). 

^H-NMR (CDCI3) : 2.45(3H, s), 2.53(3H, s), 2.73(3H, s), 3.99(3H, s), 5.61(2H, s), 
6.53(1H, d, J=8Hz), 6.95(1H, dd, J=l, 8Hz), 7.28(1H, d, J=lHz), 7.97(1H, s), 
MS (ESI):m/z 376(M+1) 
Preparation Example 153-2 

3-(2-Chloro-4>methyltMobexi2yl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridm^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(797 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
methylthiobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbox^^ (879 
mg). 

^H-NMR (CDCI3): 2.46(3H, s), 2.62(3H, s), 2.76(3H, s), 5.52(2H, s), 6.55(1H, d, 
J=8Hz), 6.99(1H, dd, J=l, 8Hz), 7.30(1H, d, J=lHz), 8.04{1H, s) 
MS (ESI):m/z 360(M-1) 
Example 1 

3-(3,4-Dichloroben2yl)-2-methylbenzo[b]thiophene-5-carboxylic acid (160 
was dissolved in diy dimethylformamide (2 ml). Carbonyl-diimidazole (111 
mg) was added and the mixture was stirred at room temperature for 1 hr* To the 
reaction mixture were added n-pentanesulfonamide (108 and 1,8- 
diazabicyclo[5,4,0]undec-7-ene (122 mg) and the mixture was stirred at lOOX for 
1 .5 hr. The reaction mixture was cooled in ice, and the pH thereof was adjusted 
to pH 4 with IN hydrochloric acid. The mixture was partitioned between ethyl 
acetate and water. The organic layer was washed twice with water, dried over 
magnesium sulfate and concentrated to dryness under reduced pressure. The 
residue was eluted by silica gel column chromatography (hexaneiethyl 
acetate= 1: 1) . The resulting residue was ciystallized from hexane-ethyl acetate to 
give 3-(3,4-dichlorobenzyl)-2-methyl-5-(n-pentanesulfonyl- 
carbamoyl)benzo[b]thiophene (118 mg). 

^H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.20-1.51(4H, m), 1.75"1.93(2H, m), 2.52{3H, 
s), 3.47-3.63(2H, m), 4.16(2H, s), 6.98(1H, d, J=8Hz), 7.16(1H, s), 7.32(1H, d, 
J=8Hz], 7.70(1H, d, J-8Hz), 7.89(1H, d, J=8Hz), 8.01(1H, s), 8.59(1H, br s) 
Mass(ESl) : m/e 482(M-H)' 
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mp : 159-160^C 
Example 2 

In the same manner as in Example 1, 3-{2,3-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene was obtained from 3-(2,3- 
dichlorobenzyl)-2-methylbenzo[b]t±iiophene-5-carboxylic acid . 
^H-NMR(CDCl3) : 0.86(3H, t, J=7Hz), 1.22-1.49{4H, m), L74-1.92(2H, m), 2.48(3H, 
s), 3,48-3.61(2H, m), 4.27(2H, s), 6.56(1H, d, J=8Hz), 6.99(1H, t, J=8Hz), 7.33(1H, 
d, J=8Hz), 7.71(1H, d, J-8Hz), 7.89(1H, d, J=8Hz), 7.90(1H, s), 8.45(1H, br s) 
Mass(ESI) : m/e 482(M-H)' 
mp : 196-197''C 
E^xample 3 

In the same manner as in Example 1, 3-(2,5-dichloroben2yl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene was obtained from 3-(2,5- 
dichlorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylic acid. 
"H-NMRfCDCy : 0.88{3H, t, J=7Hz), L22-1.48(4H, m), 1.76-1.92(2H, m), 2,49(3H, 
s), 3.48-3.62(2H, m), 4.21(2H, s), 6.61{1H, d, J=2Hz), 7.13(1H, dd, J=8 and 2Hz), 
7.37(1H, d, J=8Hz), 7.72(1H, dd, J=8 and 2Hz), 7.90(1H, d, J=8Hz), 7.93(1H, d, 
J=2Hz), 8.52{1H, brs) 
Mass(ESI) : m/e 482(M-H)" 
mp : 147-148'C 
Example 4-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)p3n:'azolo[l,5-a]pyridine (103 mg) was obtained as a 
yellow-green powder &X)m 3-(2,4-dichlorobenzyl)-2-methylpyrazolo[l,5-a]pyridine- 
5-carboxylic acid (102 mg), 
'H-NMR(CDCl3): 0.88(3H, t, J=7Hz), 1.24-1.46(4H, m), 1.84(2H, m), 2.38(3H, s), 
3.54(2H, t, J=7Hz), 4. 13(2H, s), 6.79(1H, d, J=8Hz), 7.09(1H, t, J=8Hz), 7.43(1H, s), 
7.87(1H, s), 8.43(1H, d, J=8Hz). 
Example 4-2 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(benzenesulfonylcarbamoyl)pyrazolo[l,5-a]p3^dine (139 mg) was obtained as a 
yellow powder from 3-(2,4-dichloroben2yl)-2-"methylpyrazolo[l,5-a]pyridine-5- 
carboxylic acid (101 mg). 

'H-NMR(CDCl3): 2.32(3H, s), 4.06(2H, s), 6.70(1H, d, J=8Hz), 7.00-7.07(2H), 
7.37(1H, s), 7.56(2H, t, J=8Hz), 7.67(1H, t, J=8Hz), 7.84(1H, s), 8.12(2H, d, J=8Hz), 
837(1H, d, J=8Hz). 
Example S-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-7~(n- 
pentanesulfonylcarbamoyl)indolizine (208 mg) was obtained as a yellow-green 
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powder from l~(2,4~dichloroberi2yl)-2-me1±Lylindolizine-7-carb^ acid (200 mg). 
^H-NMR(CDCl3): 0.88(3H, t, J=6Hz), 1.23-L45(4H), 1.82(2H, m), 2.14(3H, s), 
3.53(2H, t, J=6Hz), 4. 17(2H, s), 6.68( IH, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.06(1H, d, 
J=8Hz), 7.42(1H, s), 7.82(1H, s), 7.86(1H, d, J-8Hz), 8.51(1H, s). 
Example 5-2 

In the same manner as in Example 1, 7-(n-butanesu]fonylcarbamoyl)-l- 
(2,4-dichlorobenzyl)-2-methylindolizine (151 mg) was obtained as a yellow-green 
powder from l-(2,4-dichlorobenzyl)-2-methylindolizine-7-carboxylic acid (200 mg). 
^H-NMR(CDCl3): 0.92(3H, t, J=6Hz), 1.46(2H, m), 1.82(2H, m), 2.14(3H, s), 3.53(2H, 
t, J=6Hz), 4.17(2H, s), 6.68(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.06(1H, d, J=8Hz), 
7.41{1H, s), 7.82(1H, s), 7.86{1H, d, J=8Hz), 8.54(1H, s). 
Example 5-3 

In the same manner as in Example 1, l-(2,4-'dichlorobenzyl)-2~methyl-7- 
(benzenesulfonylcarbamoyl)indolizine (208 mg) was obtained as a yellow-green 
powder from l-(2,4-dichloroben2yl)-2-methylindolizine-7-carboxylic acid (200 mg). 
*H-NMR(DMSO-de): 2.14(3H, s), 4.18(2H, s), 6.76(1H, d, J=8Hz), 6.82(1H, d, 
J=8Hz), 7.28(1H, d, J=8Hz), 7.55-7.75(5H), 7.98(1H, d, J=8Hz), 8.18(1H, d, J=8Hz), 
8.26(1H, s). 
E^icample 6 

In the same manner as in Example 1, 2-methyl-7-(n-pentanesul- 
fonylcarbamoyl)-l-(4-phenylben2yl)indoli2ine (329 m^ was obtained as a yellow- 
green powder from 2-methyl-l-(4-phenylbenzyl)indolizine-7-carboxylic acid (300 
mg). 

^H-NMR(DMSO-d6): 0.83(3H, t, J=6Hz), 1.29(2H, m), 1.38(2H, m), 1.70(2H, m), 
2.17(3H, s), 3.52(2H, t, J=6Hz), 4. 18{2H, s), 6.92(1H, d, J=8Hz), 6.82(1H, d, J=8Hz), 
7.27(2H, d, J=8Hz), 7.33(1H, t, J-8Hz), 7.43(2H, t, J=8Hz), 7.52-7.64(5H), 8.20(1H, 
d, J=8Hz), 8.44(1H, s). 
Example 7 

In the same manner as in Example 1, 6-(n-pentanesulFonylcarbamoyl)-4-(4- 
phenylbenzyl)quinoHne (68 mg) was obtained as a white powder fix)m 4-(4- 
phenylbenzyl)quinoline-6-carboxylic acid (81 mg). 

'H-NMR(DMSO-d6): 0.80 (3H, t, J= 7 Hz), 1.19-1.42 (4H, br), 1.64-1.76 (2H, br), 
3.50 (2H, br), 4.61 (2H, s), 7.30-7.47 (6H, m), 7.64 (4H, m), 8.10 (IH, d, J= 8 Hz), 
8.22 (IH, d, J= 8 Hz), 8.89-8.96 (2H, m). 
Example 8-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)-3H-irnidazo[4,5-b]pyridine(98 mg) was obtained as a 
pale-yeUow crystal from 3-(2,4-dichloroben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (1 15 mg). 
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'H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.28-1.50{4H, m), 1.80-1.95{2H, m), 2.66(3H, 
s), 3.49-3.59{2H, m), 5.55(2H, s), 6.69{1H, d, J=8Hz), 7.20(1H, dd, J=8, IHz), 
7.51(1H, d, J=lHz), 8.17(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.77(1H, br s). 
MASS(ESI) : m/z467(M-l) 
mp 174-175°C 
Example 8-2 

In the same manner as in Example 1, 5-(n-butanesulfonylcarbamoyl)-3- 
(2,4-dichloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (132 mg) was obtained 
as colorless crystals from 3-(2,4-dichloroben2yl)-2-methyl-3H-imidazo[4,5- 
b]p3n-idine-5-carboxylic acid (150 m^. 

^H-NMR(CDCl3) : 0.94(3H, t, J=7Hz), 1.42-1.54(2H, m), 1.80-1.92(2H, m), 2.62(3H, 
s), 3.51-3.60(2H, m), 5.54(2H, s), 6.67(1H, d, J=8Hz), 7.19(1H, dd, J=8, 2Hz), 
7.51(lH,d, J=2Hz), 8.13(1H, d, J=8Hz), 8.21(1H, d, J=8Hz), 9.79(1H, br s). 
MASS(ESI) : m/z455(M+l) 
mp 153-154''C 
Example 8-3 

In the same manno" as in Escample 1, 5-benzenesulfonylcarbamoyl-3-(2,4- 
dichloroben2yl)-2-methyl-3H-imidazo[4, 5-b]pyridine (128 mg) was obtained as 
pale-yellow atystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbo:^lic acid (150 n^. 

^H-NMR(CDCl3) : 2.61(3H, s), 5.55(2H, s), 6.69(1H, d, J=8Hz), 7.21(1H, dd, J=8, 
2Hz), 7.50-7.68(4H, m), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz), 8.17(2H, br d, 
J=8Hz). 

MASS(ESI) : m/z475(M+l) 
mp 193-194''C 
Ebcample 9 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2-methyl- 
5-(n-pentanesulfonylcarbamoyl)-3H-imida2o[4,5-b]pyridine (34 mg) was obtained 
as pale-yeUow crystals from 3-(2-chloro-4-phenylben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylic acid (160 mg). 

'H-NMR(CDCl3) : 0.86(3H, t, J=7Hz), 1.22-1.45(4H, m), L79-1.91{2H, m), 2.69(3H, 
s), 3.50-3.58(2H, m), 5.62(2H, s), 6.80(1H, d, J=8Hz), 7.34-7.48(4H, m), 7.50- 
7.58(2H, m), 7.70(1H, br s), 8.14(1H, d, J=8Hz), 8.20(1H, d, J=8Hz), 9.83(1H, br s). 
MASS(ESI) : m/z 509(M-1) 
mp 155-156''C 
Example 10 

In the same manner as in Example 1, 3-(l-bromo-2-naphthyl)methyl-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (40 mg) was 
obtained as pale-yellow crystals from 3-(l-bromo-2-naphthjd)methyl-2-methyl- 
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3H-imidazoI4,5-blpyridine-5-carbo3grlic add (140 mg). 

*H-NMR(CDCl3) : 0.84(3H, t, J=7Hz), 1.22-1.44(4H, m), 1.74-1.87(2H, m), 2.65(3H, 
s), 3.46-3.55(2H, m), 5.81(2H, s), 6.81(1H, d, J=8Hz), 7.57(1H, br t, J=8Hz), 
7.65(1H, br t, J=8Hz), 7.74{1H, br d, J=8Hz), 7.82(1H, br d, J=8Hz), 8.13(1H, d, 
J=8Hz), 8.20(1H, d, J=8Hz), 8.39(1H, br d, J=8Hz), 9.81(1H, br s). 
MASS(ESI) : m/z527(M-l) 
mp 200-20 rC 
Example 11 

In the same manner as in Example 1, 2-methyl-5-(n-pentanesulfonyi- 
carbamoyl)-3-{4-phenylbenzyl)-3H-imidazo[4,5-b]pyridine (120 mg) was obtained 
as colorless ciystals from 2-methyl-3-(4-phenylbenzyl)-3H-imidazo[4,5- 
b]p3nidine-5-carboxylic acid {130 mg). 

^H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.26-1.50(4H, m), 1.83-1.98(2H, m), 2.65(3H, 
s), 3.52-3 .62{2H, m), 5.55(2H, s), 7.20(2H, d, J=8Hz), 7.30-7.48(3H, m), 7.51- 
7.61(4H, m), 8.15(1H, d, J=8Hz), 8.24{1H, d, J=8Hz), 9.92(1H, br s). 
MASS(ESI) : m/z475(M-l) 
mp 170-171*'C 
Example 12-1 

In the same manner as in Eixample 1, 3-(4-bromo-2-chloroben2yl)-2-methyl- 
5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (66 mg) was obtained 
as a white powder from 3-(4-bromo-2-chloroben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carbo3cylic acid (70 mg). 

*H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.24-1.50(4H, m), 1.78-1.94(2H, m), 2.63(3H, 
s), 3.49-3.60(2H, m), 5.53(2H, s), 6.60(1H, dd, J=8 and 2Hz), 7.34(1H, d, J=8Hz), 
7.66(1H, d, J=2Hz), 8.14(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.76(1H, br s) 
Mass(ESI) : m/e 511, 513 (M-H)- 
mp : 183-184'C 
Example 12-2 

In the same manner as in Example 1, 3-{4-bromo-2-chlorobenzyl)-5-(n- 
butanesulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine (63 mg) was 
obtained as a white powder from 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo35ylic acid (70 m^. 

^H-NMRlCDCy : 0.93{3H, t, J=7Hz), 1.39-1.56(2H, m), 1.78-1.92(2H, m), 2.64(3H, 
s), 3.50-3.61(2H, m), 5.53(2H, s), 6.61(1H, d, J=8Hz), 7.34(1H, dd, J=8 and 2Hz), 
7.67(1H, d, J=2Hz), 8.15(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.78{1H, br s) 
Mass(ESI) : m/e 497, 499 (M-H)" 
mp : 165-166°C 
l^casnple 12-3 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamqyI)-3-(4- 
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bn)mo-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]p^ (68 mg) was obtained 
as a white powder from 3-(4-bromo-2<±Lloroben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg). 

^H-NMR(CDCl3) : 2.62(3H, s), 5.53{2H, s), 6.65{1H, d, J=8Hz), 7.37(1H, dd, J=8 and 
2Hz), 7.50-7.65(3H, m), 7.68(1H, d, J=2Hz), 8.09{2H, s), 8.17(2H, m), 10.08(1H, br s) 
Mass(ESI) : m/e 517, 519 (M-H)' 
mp: 193-194^0 
Eicample 13-1 

In the same manner as in Example 1, 3-(2-bromo-4-chloroben2yl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]p3T:idine (70 mg) was 
obtained as a pale-yellow powder from 3-(2-bromo-4-chloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (81 mg). 

^H-NMR(CDCl3) : 0.89{3H, t, J=7Hz), 1.22-1.50(4H, m), L79-L95(2H, m), 2.68(3H, 
s), 3.48-3.61(2H, m), 5.54(2H, s), 6.62(1H, d, J=8Hz), 7.23(1H, dd, J=8 and 2Hz), 
7.70(1H, d, J=2Hz), 8.13~8.29(2H, m), 9.76(1H, br s) 
Mass(ESI) : m/e 511, 513 (M-H)" 
mp : 167-168°C 
Example 13-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
bix)mo-4-chlorobenz7l)-2-methyl-3H-imida2o[4,5-b]pyridine (56 mg) was obtained 
as a pale-yellow powder from 3-(2-bromo-4-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (79 mg). 

^H-NMR(CDCl3) : 2.67(3H, s), 5.56(2H, s), 6.67(1H, d, J=8Hz), 7.27(1H, dd, J=8 
and 2Hz), 7.50-7.68(3H, m), 7.71(1H, d, J=2Hz), 8.07-8.22(4H, m), 10.06(1H, br 
s)Mass(ESI) : m/e 517, 519 (M-H)" 
mp : 189-190^0 
Example 13-3 

In the same manner as in Example 1, 3-(2-bromo-4-chlorobenzyl)-5-(n- 
butanesulFonylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine (27 mg) was 
obtained as a pale-yellow powder from 3-(2-bromo-4-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbox7lic acid (41 mg). 

^H-NMR(CDCl3) : 0.94(3H, t, J=7Hz), 1.38-1.56(2H, m), 1.76-1.93(2H, m), 2,67(3H, 
s), 3.48-3.62(2H, m), 5.55(2H, s), 6.62(1H, d, J=8Hz), 7.24(1H, dd, J=8 and 2Hz), 
7.69(1H, d, J=2Hz), 8.13-8.29(2H, m), 9.74(1H, br s) 
Mass(ESI) : m/e 497, 499 (M-H)" 
mp : 145- 146*^0 
Example 14-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-6- 
(n-pentanesulfonylcarbamoyl)indolizine (90 mg) was obtained as a yellow-green 
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powder fmm 3-(2,4-dichloroben2yl)-2-methylmdolizine-6-carboxylic add (150 mg). 
"H-NMRlDMSO-de) : 0.82(3H, t, J=7Hz), 1.21-1.35(4H, m), 1.53-1.62(2H, m), 
2.19(3H, s), 3.12-3.18(2H, m), 4.32(2H, s), 6.37(1H, s), 6.48(1H, d, J=8Hz), 
7.15(1H, d, J=8Hz), 7.25(1H, dd, J=8 and 3Hz), 7.32(1H, d, J=8Hz), 7.66(1H, d, 
J=3Hz), 8.34(1H, s) 
Mass(ESI) : m/e 465(M-H)" 
Eacample 14-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(n-butanesulfonylcarbamoyl)indolizine (88 mg) was obtained as a yellow-green 
powder from 3-(2,4-dichloroben2yl)-2-methylindolizine-6-carboxylic acid {150 mg). 
^H-NMRlDMSO-dg) : 0.82{3H, t, J=8Hz), 1.29-1.40(2H, m), L52-1.62{2H, m), 
2.19(3H, s), 3.14-3.20{2H, m), 4.32(2H, s), 6.38(1H, s), 6.50(1H, d, J=8Hz), 
7.15(1H, d, J=8Hz), 7.25{1H, dd, J=8 and 3Hz), 7.32(1H, d, J=8Hz), 7.66(1H, d, 
J=3Hz), 8.37(1H, s) 
Mass(ESI) : m/e 451(M-H)- 
^cample 14-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(benzenesulfonylcarbamoyl)indolizine (68 mg) was obtained as ayeUow-green 
powder from 3-(2,4-dichloroben2yl)-2-methylindolizine-6-carboxylic acid (150 mg). 
^H-NMR(DMSO-d«) : 2.18(3H, s), 4.30(2H, s), 6.33{1H, s), 6.47(1H, d, J=8Hz), 
7. 1 1(1H, d, J=8Hz), 7.22-7.30(2H, m), 7.40-7.43(3H, m), 7.66(1H, s), 7.80-7.83(2H, 
m), 8.28(1H, s) 
Mass(ESI) : m/e 471(M-H)- 
Example 15 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-7- 
methyl-5-(n-pentanesulfonylcarbam(5rl)-3H-imidazo[4,5-blpyridine (211 m^ was 
obtained as colorless crystals fixjm 3-(2,4-dichlorobenzyl)-2-ethyl-7-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (177 mg). 

*H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.29-1.50(7H, m), 1.80-1.95(2H, m), 2.76(3H, 
s), 2.87(2H, q, J=7Hz), 3.50-3.60(2H, m), 5.53(2H, s), 6.67(1H, d, J=8Hz), 7.15(1H, 
dd, J=8, 2Hz), 7.51{1H, d, J=2Hz), 8.02(1H, s), 9.82(1H, br s). 
Mass(ESI) : m/e 495(M-1) 
mp : 178-180°C 
Example 16 

In the same manner as in Example 1, 2-ethyl-7-methyl-5-(n-pentane- 
sulfonylcarbamoyl)-3-(4-phenylben2yl)-3H-imidazo[4,5-b]pyridine (138 mg) was 
obtained as colorless crystals from 2-ethyl-7-methyl-3-(4-phenylben2yl)-3H- 
imidazo[4,5-b]pyridine-5-carboxyUc acid (120 mg). 

"H-NMR(CDCl3) : 0.87(3H, t, J=7Hz), 1.25-1.47(7H, m), 1.80-1.92(2H, m), 2.75(3H, 
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s), 2.90(2H, q, J=7Hz), 3.50-3.59(2H, m), 5.52{2H, s), 7.15{1H, d, J=8Hz), 7.28- 

7.47(3H, m), 7.50-7.59{4H, m), 8.02(1H, s). 

Mass{ESI) : m/e 503(M-1) 

nip:210-2irC 

Example 17-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(benzenesulfonylcarbamoyl)benzo[b]thiophene (1 17 mg) was obtained as white 
crystals from 3-(2,4-dichloroben2yl)-2-methylbenzo[b]thiophene-5-carboxylic acid 
(150 mg). 

^H-NMR(DMSO-d6) : 2.42{3H, s), 4.25(2H, s), 6.71(1H, d, J=8Hz), 7.24(1H, dd, J=2, 
8Hz), 7.60-7.78(5H, m), 7.97-8.04(3H, m), 8.11(1H, s) 
Mass(ESI) : 488(M-H)- 
E^cample 17-2 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(n-butanesulfonylcarbamoyl)benzo[b]thiophene (1 17 was obtained as white 
crystals from 3-(2,4-dichlorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylic add 
(150 mg). 

^H-NMR(DMSO-d6) : 0.83(3H, t, J=8Hz), 1.33-1.46(2H, m), 1.60-1.71(2H, m), 
2.45(3H, s), 3.50(2H, t, J=8Hz), 4.27(2H, s), 6.73(1H, d, J=8Hz), 7.25(1H, dd, J=2, 
8Hz), 7.67(1H, d, J=2Hz), 7.83(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.18(1H, s) 
Mass(ESI) : 468(M-H)" 
Eacample 18 

In the same manner as in Example 1, 3-(4-phenylben2yl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene (87 m^ was obtained as white 
crystals from 3-(4-phenylbenzyl)-2-methylbenzo[b]thiophene-5-carboxylic add 
(112 mg). 

*H-NMR(DMSO-d6) : 0.79(3H, t, J=7Hz), 1.20-1.38(4H, m), 1.60-1.70(2H, m), 
2.57(3H, s), 3.33-3.40(2H, m), 4.26(2H, s), 7.25-7.34(3H, m), 7.41(2H, t, J=8Hz), 
7.54-7.60(4H, m), 7.83(1H, d, J=8Hz), 7.97(1H, d, J=8Hz), 8.33(1H, s) 
Mass(ESI) : 490(M-H)- 
Example 19 

In the same manner as in Example 1, 3-(2-chlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene (131 mg) was obtained as white 
crystals from 3-(2-chloroben2yl)-2-methylbenzo[b]thiophene-5-carboxylic add 
(120 mg). 

'H-NMR(DMSO-d6) : 0.80(3H, t, J=7Hz), 1.20-1.42(4H, m), 1.63-1.73{2H, m), 
2.47(3H, s), 3.48(2H, t, J=8Hz), 4.29(2H, s), 6.74(1H, d, J=7Hz), 7. 17(1H, t, J=7Hz), 
7.24(1H, t, J=7Hz), 7.51(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 8.06(1H, d, J=8Hz), 
8.18(lH,s) 
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Mass(ESI) : 448(M-H)- 
Bxamide 20 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (137 mg) was obtained 
as white ciystals from 3-{4-bromo-2-chloroben2yl)-2-methylbenzo[b]thiophene-5- 
carboxyUc add (212 mg). 

^H-NMR(DMSO-d6) : 0.82(3H, t, J=7Hz), 1.20-1.41(4H, m), 1.63-1.73(2H, m), 
2.45(3H, s), 3.50(2H, t, J=8Hz), 4.24(2H, s), 6.67(1H, d, J=8Hz), 7.37(1H, dd, J=2, 
8Hz), 7.78(1H, s), 7.82(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.17(1H, s) 
Mass(ESI) : 528(M-H)" 
Ebcample 21 

In the same manner as in Example 1, 3-(2,4-dichloro-5-fluoroben2yl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (204 mg) was obtained 
as white crystals from 3-(2,4-dichloro-5-fiuorobenzyl)-2-methylbenzo[b]- 
thiophene-5-carboxylic acid (222 mg). 

^H-NMR(DMSO-d6) : 0.80(3H, t, J=8Hz), 1.22-1.40(4H, m), 1.03-1.73(2H, m), 
2.48(3H, s), 3.51(2H, t, J=8Hz), 4.27(2H, s), 6.70(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 
7.88(1H, d, J=7Hz), 8.08(1H, d, J=8Hz), 8.17(1H, s) 
Mass(ESI) : 500(M-H)- 
Eacample 22 

In the same manner as in Example 1, 3-((3-chlorobenzo[b]thiophen-2- 
yl)methyl)-2-methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (176 
was obtained as white ciystels from 3-((3-chlorobenzo[b]-thiophen-2-yl)methyl)-2- 
methylbenzo[b]thiophaie-5-carboxylic add (218 m^. 

'H-NMR(DMSO-d6) : 0.79(3H, t, J=7Hz), 1.18-1.40(4H, m), 1.63-1.74(2H, m), 
2.60(3H, s), 3.50(2H, t, J=8Hz), 4.56(2H, s), 7.38(1H, t, J=7Hz), 7.47(1H, t, J=7Hz), 
7.76(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.86(1H, d, J=7Hz), 8.08(1H, d, J=8Hz), 
8.41(1H, s) 

Mass(ESI) : 504(M-H)' 
Example 23 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-yl)methyl- 
2-methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (207 m^ was 
obtained as white crystals from 3-(l-bromonaphthalen-2-yl)methyl-2- 
methylbenzo[b]thiophene-5-carboxylic acid (200 mg). 

^H-NMR(DMS0-d6) : 0.75(3H, t, J=7Hz), 1.15-1.37(4H, m), 1.60-1.70(2H, m), 
2.48(3H, s), 3.47(2H, t, J=8Hz), 4.54(2H, s), 6.91(1H, d, J=8Hz), 7.60(1H, t, J=7Hz), 
7.72(1H, t, J=7Hz), 7.80(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.91(1H, d, J=8Hz), 
8.096(1H, d, J=8Hz), 8.26(1H, s), 8.30(1H, d, J=8Hz) 
Mass(ESI) : 544(M-H)* 
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E«xample 24-1 

In the same manner as in Example 1, l-(2,4-dichloroben2yl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-lH-tJiieno[2,3-d]imidazole (1 12 mg) was obtained 
as a pale-yellow powder from l-(2,4-dichloroben2yl)-2"methyl-lH-thieno[2,3- 
d]imidazole-5-carboxylic acid (120 mg). 

'H-NMRlCDCy : 0.88(3H, t, 7Hz), L27-1.47(4H,m), 1.78-1.88(2H, m), 2.57(3H, s), 
3.50-3.54(2H, m), 5.30(2H, s), 6.69(1H, d, 8Hz), 7.18(1H, d, 8Hz), 7.38(1H, s), 
7.46(1H, d, 2Hz) 
Mass(ESI) : 472(M-H)" 
Example 24-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-3H-thieno[2,3-d]imidazole (77 mg) was obtained as 
a white powder from 3-(2,4-dichlorobeii2yl)-2-methyl-3H-thieno[2,3~d]irnidazole- 
5-carboxylic acid (90 mg). 

'H-NMR(CDCl3) : 0.87{3H, t, 8Hz), 1.25-1.43(4H, m), 1.68-1.85(2H, m), 2.60(3H, s), 
3.32-3.53(2H, m), 5.27(2H, s), 7.38(2H, s), 7.48{1H, s), 7.84(1H, s) 
Mass(ESI) : 472(M-H)' 
Example 25 

In the same manner as in Example 1, l~(2,4-dichloroben2yl)-2-methyl-6- 
(n-pentanesulfonylcarbamoyl)-lH-imidazo[4,5-b]pyridine (151 mg) was obtained 
as colorless crystals from l-(2,4-dichlorobenzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-6-carboxylic acid (150 mg). 

^H-NMR (DMSO-d^) : 0.82(3H, t, J=7Hz), 1.20-1.42(4H, m), 1.64-1.78(2H, m), 
2.55(3H, s), 3.51(2H, t, J=7Hz), 5.65(2H, s), 6.60(1H, d, J=8Hz), 7.34(1H, dd, J=8, 
2Hz), 7.76(lH,d, J=2Hz), 8.44(1H, s), 8.90(1H, s). 
MASS(ESI) : m/z467(M-l) 
mp 103-106^0 
E^cample 26-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
{n-pentanesulfonylcarbamoyl)pyrrolo[3,2-b]pyridine (87 mg) was obtained as 
colorless crystals from 3-(2,4-dichloroben2yl)-2-methylp3rrrolo[3,2-b]pyridine-5- 
carboxylic acid (100 mg). 

'H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.27-1.49(4H, m), 1.81-1.95(2H, m), 2.50(3H, 
s), 3.49-3.57(2H, m), 4. 19{2H, s), 7. 14-7.22(2H, m), 7.39(1H, s), 7.65(1H, d, J=8Hz), 
7.94(1H, d, J=8Hz), 8.32(1H, br s). 
MASS(ESI) : m/z466(M-l) 
mp 147-148°C 
Example 26-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
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(benzenesulfonylcarbamoyl)pyiTolo[3,2-b]p!yridine (70 mg) was obtained as 
colorless crystals from 3-(2,4-dichloroben^l)-2-methylpyrroloI3,2-b]pyridme-5- 
carbo3?ylic add (60 m^. 

^H-NMR(DMSO-d6) : 2.39(3H, s), 4.25(2H, s), 7.29(1H, d, J=8Hz), 7.33(1H, d, 
J=8Hz), 7.58-7.74(5H, m), 7.79(1H, d, J=8Hz), 8,04(1H, d, J=8Hz). 
MASS(ESI) : m/z472(M-l) 
mp >250°C 
Example 27 

In the same manner as in Example 1, 3-(4-chloro-2-methoxybenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (47 mg) was 
obtained as colorless crystals from 3-(4-chloro-2-methoxybenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (50 mg). 

*H-NMR (CDCy : 0.89(3H, t, J=7Hz), 1.28-1.50(4H, m), 1.81-1.94(2H, m), 2.78(3H, 
s), 3.51-3.60(2H, m), 3.86(3H, s), 5.47(2H, s), 6.84-6.95(3H, m), 8. 19(1H, d, J=8Hz), 
8.23(1H, d, J=8Hz), 9.79(1H, br s). 
MASS(ESI) : m/z463(M-l) 
mp 168-170''C 
ESxample 28-1 

In the same manner as in Example 1, 3-(4-chloro-2-methylbenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbampyl)-3H-imidazo[4,5-b]pyridine (73 mg) was 
obtained as colorless crystals from 3-(4-chloTO-2-methylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (70 m^. 

^H-NMR(CDCl3) : 0.89(3H, t, J=7Hz), 1.28-1.49(4H, m), 1.79-1.95(2H, m), 2.42(3H, 
s), 2.69(3H, s), 3.51-3.60(2H, m), 5.45(2H, s), 6.43(1H, d, J=8Hz), 7.09(1H, br d, 
J=8Hz), 7.28(1H, br s), 8.17(1H, d, J=8Hz), 8.23(1H, d, J=8Hz), 9.78(1H, br s). 
MASS(ESI) : m/z447(M-l) 
mp 155-157°C 
Example 28-2 

In the same manner as in Example 1, 5-benzenesulfonylcarbamoyl-3-(4- 
chloro-2-methylbenzyl)-2-methyl-3H-imidazo[4,5-blpyridine (85 m^ was obtained 
as colorless crystals from 3-(4-chloro-2-methylbenzyi)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg). 

*H-NMR(DMSO-d6) : 2.40(3H, s), 2.42(3H, s), 5.72{2H, s), 6.60(1H, d, J=8Hz), 
7.17(1H, br d, J=8Hz), 7.39(1H, br s), 7.59-7.77(3H, m), 7.89(1H, d, J=8Hz), 
8.02(2H, br d, J=8Hz), 8.12(1H, d, J=8Hz). 
MASS(ESI) : m/z453(M-l) 
mp 235-237''C 
Example 29-1 

In the same manner as in Example 1, 5-benzenesulfonylcarbamoyl-3-(2- 
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cMoro-4-phenylben2yl)-2-methyl-3H-iirudazo[4,5-b]pyridine (78 was obtained 
as colorless crystals from 3-{2-cWoro-4-phenylben2yl)-2-methyl-3H-iimdazo[4,5- 
b]p3Tidine-5-carbo3cylic acid (130 mg). 

'H-NMR(CDCy : 2.40(3H, s), 2.76{3H, s), 5.64(2H, s), 6.95(1H, d, J=8Hz), 7.38- 
7.52(4H, m), 7.59(2H, d, J=8Hz), 7.82(1H, br s), 8.07-8. 16(3H, m). 
MASS(ESI) : m/z 515(M-1) 
mp 204-2 14°C [broad] 
Example 29-2 

In the same manner as in Example 1, 5-(n-butanesulfonylcarbamoyl)-3- 
(2-chloro-4-phenylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (106 mg) was 
obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (130 mg). 

'H-NMR(CDCl3) : 0.90(3H, t, J=7Hz), 1.38-1.51(2H, m), 1.77-1.89(2H, m), 2.75(3H, 
s), 3.50-3.59(2H, m), 5.65(2H, s), 6.89(1H, br d, J=8Hz), 7.35-7.49(4H, m), 7.55(2H, 
brd, J=8Hz), 7.71(1H, br s), 8.20(1H, d, J=8Hz), 8.26(1H, d, J=8Hz), 9.80(1H, br s). 
MASS(ESI) : m/z495(M-l) 
mp 199-200°C 
Ebcample 30-1 

In the same manner as in Example 1, 3-(2,4-didilorobenzyl)-2-methyl-5- 
(l-n-pentanesulfonylcarbamoyl)benzo[b]furan (260 mg, 62%) was obtained as 
colorless aystals from 5-carbaxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan 
(300 mg, 0.90 mmol), N,N'-carbonyldiimidazole (218 mg, 1.34 mmol), 1,8- 
diazabicyclo[5,4,0]-7-undec^e (DBU, 204 mg, 1.34 mmol) and 1-n- 
pentanesulfonamide (203 mg, 1.34 mmol). 
mp: 149.1-149.9°C. 

*H-NMR(DMSO-d6,(y ppm) : 11.94(1H, br s), 7.99(1H, d, J=1.3Hz), 7.82(1H, dd, 
J=1.7 and 8.6Hz), 7.63(1H, d, J=2.1Hz), 7.61(1H, d, J=8.6Hz), 7.33(1H, dd, J=2.1 
and 8.3Hz), 7.19(1H, d, J=8.4Hz), 4.09(2H, s), 3.48(2H, m), 2.41(3H, s), 1.67(2H, 
quint., J=7.7Hz), 1.35(2H, quint., J=7.4Hz), 1.25(2H, sextet, J=7.6Hz), 0.80(3H, t, 
J=7.3Hz). 

IR(Nujol) : 1687cm"^ 
Mass(FD) : m/e 467(M). 
Example 30-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (168 mg, 54 %) was obtained as 
colorless crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2-methylbenzo-[b]fLiran 
(220 mg, 0.66 mmol), N,N'-carbonyldiimidazole (160 mg, 0.66 mmol), DBU (150 
mg, 0.98 mmol) and benzenesulfonamide (155 mg, 0.98 nmiol). 
mp : 208.5-209.5'C. 
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*H-NMR(DMSO-dfi,(y ppm) : 12.45(1H, br s), 7.97(2H, m), 7.93(1H, d, J=1.6 Hz), 
7.75(1H, dd, J=1.8 and 8.6Hz), 7.70(1H, m), 7;62(3H, m), 7.57(1H, d, J=8.6Hz), 
7.32(1H, dd, J=2.1 and 8.3Hz), 7.16(1H, d, J=8.4Hz), 4.06(2H, s), 2.38(3H, s). 
IR(Nujol) : 1702cm-^ 
Mass(FD) : m/e 473(M). 
Bxample 31-1 

In the same manner as in Example 1, 2-{2,4-dichlorobenzyl)-3,5-dimethyl- 
7-(l-n-pentanesulfonylcarbamoyl)benzo[b]furan (0.26 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3,5-dimethylbenzo[b]furan (0.30 gj, 
N,N'-carbonyldiimidazole (0.28 g), DBU (0.26 ml) and 1-n-pentanesulfonamide 
(0.26 g). 

*H-NMR(DMSO-d6,(y ppm) : 0.79(3H, t, J=7.2Hz), 1.20-1.28(2H, m), 1.30-1.37(2H, 
m), 1.64-1.71(2H, m), 2.19(3H, s), 2.42(3H, s), 3.46(2H, t, J=7.7Hz), 4.24(2H, s), 
7.33-7.38(2H, m), 7.46(1H, s), 7.59(1H, s), 7.62(1H, s), 11.57(1H, br s). 
IR(Nujol) : 1691cm-\ 
Mass(FD) : m/e 481(M) 
mp : 164-165.5''C. 
Example 31-2 

In the same manner as in Ejample 1, 7-(benzenesulfonylcarbamqyl)-2- 
(2,4-dichlorobcnzyl)-3,5-dimethylbenzo[b]furan (0.29 g) was obtained as white 
crystals fix>m 7-carbo3g^-2-(2,4-dichlorobenzyl)-3,5-dimethylbenzo-[b]furan (0.30 
g), N,N'-carbonyldiimidazole (0.28 ^, DBU (0.26 ml) and benzenesLilfonamide (0.27 

g). 

*H-NMR(DMSO-d6,<y ppm) : 2. 17(3H, s), 2.38(3H, s), 4.23(2H, s), 7.33-7.41(3H, m), 
7.56(1H, s), 7.58-7.64(3H, m), 7.72(1H, t, J=7.3Hz), 7.97-8.00(2H, m), 12.09(1H, 
br s). 

IR(Nujol) : 1703cm"\ 
Mass(FD) : m/e 487(M) 
mp: 214-215°C. 
Etxample 32-1 

In the same manner as in Example 1, 2-methyl-5-(l-n-pentanesulfonyl- 
carbamoyl)-3-(4-phenylben2yl)benzo[b]furan (0.25 g) was obtained as white 
crystals from 5-carboxy-2-methyl-3-(4-phenylbeni2yl)benzo[b]furan (0.30 g], N,N'- 
carbonyldiimidazole (0.28 g), DBU (0.26 ml) and 1-n-pentane-sulfonamide (0.27 
g)- 

'H-NMR(DMSO-d6,(J ppm) : 0.79(3H, t, J=7.3Hz), 1.21-1.26(2H, m), 1.34(2H, 
quint., J=7.5Hz), 1.67(2H, quint., J=7.7Hz), 2.51(3H, s), 3.49(2H, t, J=7.7Hz), 
4.07(2H, s), 7.32(1H, t, J=7.3Hz), 7.36 {2H, d, J=8. IHz), 7.42(2H, t, J=7.6Hz), 
7.57-7.62(5H, m), 7.82(1H, dd, J=8.6 and 1.6Hz), 8.15(1H, s), 11.99(1H, br s). 
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IR(Nujol) : 1687cm-^ 
mp : 130.5- 132°C. 
Example 32-2 

In the same manner as in Example 1, 5-(l-benzenesulfonylcarbamoyl)-2- 
methyl-3-(4-phenylbenzyl)benzo[b]furan (0.3 1 g) was obtained as white crystals 
from 5-carboxy-2-methyl-3-(4-phenylben2yl)benzoIb]furan (0.30 g), N,N'- 
carbonyldiimidazole (0.28 g), DBU (0.26 ml) and benzenesulfonamide (0.28 g). 
'H-NMR(DMSO-d6,d ppm) : 2.49(3H, s), 4.04(2H, s), 7.30-7.35(3H, m), 7.42(2H, t, 
J=7.7Hz), 7.54-7.63(7H, m), 7.69(1H, t, J=7.4Hz), 7.74(1H, dd, J=8.6 and 1.8Hz), 
7.97-7.99(2H, m), 8.07(1H, d, J=1.7Hz), 12.5(1H, brs). 
IR(Nujol) : 1686cm-^ 
mp : 188-190-C. 
Example 33-1 

In the same manner as in Example 1, 5-(l-n-butanesulfonyl-carbamoyl)- 
3-(2,4-dichloroben2yl)-2-methylbenzo[b]furan (0.26 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-butanesulfonamide 
(0.275 g). 

^H-NMR{DMSO-de,<y Ppm) : 0.85(3H, t, J=7.4Hz), 1.34-1.42(2H, m), 1.61-1.68(2H, 
m), 2.42(3H, s), 3.49(2H, t, J=8.3Hz), 4.09(2H, s), 7.19(1H, d, J=8.4Hz), 7.33 (IH, 
dd, J=8.3 and 2.2Hz), 7.61(1H, d, J=8.6Hz), 7.64(1H, d, J=2.3Hz), 7.83(1H, dd, 
J=8.7 and 1.9Hz), 7.99(1H, d, J=1.7Hz), 11.95(1H, brs). 
IR(Nujol) : 1698cm-* 
mp : 145.5-146°C 
Example 33-2 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-5-(l-n- 
hexanesulfonylcarbamoyl)-2-methylbenzo[b]furan (0.22 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2-methylbenzo[b]furan (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-hexanesulfonamide 
(0.33 g). 

^H-NMR(DMSO-de,(5 ppm) : 0.81(3H, t, J=7.1Hz), 1.18-1.23(4H, m), 1.33- 

I. 40(2H, m), 1.6 2-1.68(2H, m), 2.42(3H, s), 3.48(2H, t, J=7.7Hz), 4.09(2H, s), 
7.14(1H, d, J=8.4Hz), 7.33 (IH, dd, J=8.3 and 2.2Hz), 7.61(1H, d, J=8.6Hz), 
7.64(1H, d, J=2.2Hz), 7.82(1H, dd, J=8.7 and 1.8Hz), 7.99(1H, d, J=1.7Hz), 

II. 94(lH,brs). 
IR(Nujol) : 1688cm-* 
mp: 139-139.5°C 
Example 33-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzjrl)-2-methyl-5- 
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(2-thiophenesulfonylcarbamoyl)benzo[b]f\iran (0.33 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2-methylbenzo[b)furan (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 2-thiophene-sulfonamide 
(0.33 g). 

'H-NMR(DMS0-d6,(y ppm) : 2.39(3H, s), 4.07(2H, s), 7. 15-7.2 1(2H, m), 7.32(1H, 
dd, J=8.3 and 2.3Hz), 7.58(1H, d, J=8.6Hz), 7.63(1H, d, J=2.2Hz), 7.78(1H, dd, 
J=8.6 and 1.8Hz), 7.83(1H, dd, J=3.7 and l.lHz), 7.95(1H, d, J=1.6Hz), 8.02(1H, 
dd, J=4.9 and 0.9Hz), 12.57(1H, brs). 
IR(Nujol) : 1703cm-^ 
mp : 198-199°C 
Example 34-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-(l- 
n-pentanesulfonylcarbamoyl)benzo[b]furan (0. 15 g) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.30 g), N,N'- 
carbonyldiimidazole (0.26 ^, DBU (0.26 ml) and 1-n-pentanesulfonamide (0.26 g). 
^H-NMR(DMSO-de,(y ppm) : 0.81(3H, t, J=7.3Hz), 1.18(3H, t, J=7.5Hz), 1.2 2- 
1.38(4H, m), 1.65-1.71(2H, m), 2.77(2H, quartet, J=7.5Hz), 3.48(2H, t, J=7.8Hz), 
4.10(2H, s), 7.14{1H, d, J=8.4Hz), 7.33 (IH, dd, J=8.4 and 2.1Hz), 7.63-7.66(2H, 
m), 7.83(1H, dd, J=8.8 and 1.9Hz), 8.01(1H, s), 11.95(1H, brs). 
IR(Nujol) : 1689cm"^ 
mp: 131-132''C. 
Example 34-2 

In the same maimer as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.26 ^ was obtained as white crystals 
firom 5-carbQ3cy-3-(2,4-didhloroben2yl)-2-ethylbenzo[b]furan (0.335 g), N,N'- 
carbonyldiimidazole (0.32 g^, DBU (0.30 ml) and benzenesulfonamide (0.33 ^. 
*H-NMR(DMSO-de,<y ppm) : 1.16(3H, t, J=7.6Hz), 2.75(2H, quartet, J=7.6Hz), 
4.08(2H, s), 7.12(1H, d, J=8.4Hz), 7.32(1H, d, J=8.4Hz), 7.58-7.65(4H, m), 7.70(1H, 
t, J=7.0Hz), 7.76(1H, d, J=8.8Hz), 7.96-7.99(3H, m), 12.46(1H, brs). 
IR(Nujol) : 1704cm-* 
mp : 196-197'C 
Example 34-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-(8- 
quinolinesulfonylcarbamoyl)benzo[b]furan (0.39 g) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.335 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 8-quinolinesulfonamide (0.33 g). 

^H-NMR(DMSO-d6,(5 ppm) : 1.15(3H, t, J=7.5Hz), 2.74(2H, quartet, J=7.5Hz), 
4.08(2H, s), 7.03(1H, d, J=8.4Hz), 7.29{1H, dd, J=8.3 and 2.1Hz), 7.54(1H, d, 
J=8.7Hz), 7.59(1H, dd, J=8.3 and 4.3Hz), 7.68(1H, d, J=2.1Hz), 7.71(1H, dd, J=8.7 
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and 1.6Hz), 7.82(1H, t, J=7.8Hz), 7.99(1H, s), 8.34(1H, d, J=8.0Hz), 8.51(2H, d, 
J=7.8Hz), 8.80 (IH, dd, J=4.2 and 1.6Hz). 
IR(Nujol) : 1687cm"^ 
m p : 232-233''C 
E^cample 34-4 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-{(2- 
methylbenzene)sulfonylcarbamoyl)benzo[b]furan (0.24 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.36 ^, 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 2-methylbenzene- 
sulfonamide (0.31 g). 

^H-NMR(DMSO-d6,5 ppm) : 1.17(3H, t, J=7.6Hz), 2.57(3H, s), 2.77(2H, quartet, 
J=7.5Hz), 4.08(2H, s), 7.15(1H, d, J=8.4Hz), 7.32(1H, dd, J=8.3 and 2.2Hz), 
7.38(1H, d, J=7.6Hz), 7.44(1H, t, J=7.4Hz), 7.57(1H, t, J=7.5Hz), 7.60(1H, d, 
J=8.7Hz), 7.63(1H, d, J=2.2Hz), 7.77(1H, d, J=8.8Hz), 7.97(1H, s), 8.02(1H, d, 
J=8.1Hz), 12.56(1H, brs). 
IR(Nujol) : 1694cm-^ 
mp : 182-183'C 
Example 35-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-5-(l-n- 
pentanesulfonylcarbamoyl)-2-propylbenzo[b]furan (0.36 ^ was obtained as white 
crystals fiom 5-carbo3cy-3-(2,4-dichlorobenzyl)-2-propylbenzo[b]furan (0.36 g), 
N,N'-carbonyldiimidazoIe (0.32 g), DBU (0.30 ml) and 1-n-pentanesulfonamide 
(0.30 g). 

*H-NMR(CDCl3,<y ppm) : 0.89(3H, t, J=7.3Hz), 0.95(3H, t, J=7.4Hz), 1.30-1.47(4H, 
m), 1.70-1.79(2H, m), 1.83-1.90(2H, m), 2.77(2H, t, J=7.5Hz), 3.57(2H, t, J=8.0Hz), 
4.05(2H, s), 6.88(1H, d, J=8.4Hz), 7.10 (IH, dd, J=8.3 and 2.2Hz), 7.45(1H, d, 
J=2.1Hz), 7.50(1H, d, J=8.6Hz), 7.71(1H, dd, J=8.6 and 1.9Hz), 7.76(1H, d, 
J=1.6Hz), 8.36(1H, brs). 
IR(Nujol) : 1693cm-^ 
mp: 114-115°C 
Ebcample 35-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichIoroben2yl)-2-propylbenzo[b]furan (0.24 g) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichloroben2yl)-2-propylbenzo[b]furan (0.36 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
^H-NMR(DMSO-d«,(y ppm) : 0.83(3H, t, J=7.4Hz), 1.56-1.63(2H, m), 2.70(2H, t, 
J=7.4Hz), 4.08(2H, s), 7.10(1H, d, J=8.4Hz), 7.32(1H, dd, J=8.3 and 2.2Hz), 7.58- 
7.65(4H, m), 7.70(1H, t, J=7.4Hz), 7.76{1H, dd, J=8.7 and 1.8Hz), 7.96-7.99(3H, 
m), 12.45(1H, brs) 
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IR(Nujol) : 1708cm"^ 
mp : 197-197.5*'C 
Bxample 35-3 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-5-(2- 
nilTobenzenesulfonylcarbamoyl)--2-propylbenzo[b]furan (0,18 g) was obtained as 
white crystals from 5-carbox7-3-(2,4-dichloroben2yl)-2-propylben2o[b]furan (0*36 
g), N,N'-carbonyldiimida2ole (0.32 g), DBU (0.30 ml) and 2- 
nitrobenzenesuUbnamide (0.40 g). 

'H-NMR(DMSO-d6,(5 ppm) : 0.84(3H, t, J=7.3Hz), 1.58-L64(2H, m), 2.72(2H, t, 

J=7.4Hz), 4.09(2H, s), 7.13(1H, d, J=8.3Hz), 7.32(1H, dd, J=8.4 and 2.2Hz), 

7.61(1H, d, J=8.7Hz), 7.63(1H, d, J=2.0Hz), 7.82(1H, dd, J=8.8 and 1.3Hz), 7.85- 

8.00(3H, m), 8.03(1H, s), 8.22-8.25(lH, m) 

IR(Nujol) : 1692cm"^ 

mp:219-220"C 

Example 36 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-5-(l-n" 
pentanesulfonylcarbamoyl)benzo[b]furan (0.24 g) was obtained as ayeUow oil from 
5-carboxy-3-(2,4-dichlorobenzyl)benzo[b]furan (0.26 g), N,N'-carbonyldiimidazole 
(0.26 g), DBU (0.24 ml) and n-pentanesulfonamide (0.24 g). 

^H-NMR(DMSO-de,<5 ppm) : 0.82(3H, t, J=7.2Hz), 1.23-1.40(4H, m), 1.65-1.73(2H, 
m), 3.5 1(2H, t, J=7.7Hz), 4. 14(2H, s), 7.37(2H, s), 7,64( IH, s), 7.70(1H, d, J=8.8Hz), 
7.87(1H, s), 7.91(1H, dd, J-8.7 and 1.6Hz), 8.269(1H, s), 12.01{1H, brs) 

IR(Nujol) : 1682cm'^ 
Example 37 

In the same manner as in Example 1, 5-carboxy-3-(2,4-dichloroben2yl)-2- 
methylbenzo[b]thiophene (440 mg, 1.25 mmol) was suspended in 
dimethylformamide and carbonyldiimidazole (305 mg, 1.88 mmol) was added, 
which was followed by stirring at room temperature for 1 hr. Then, 1-n- 
pentanesulfonamide (284 mg, 1.88 mmol) and DBU (286 mg, 1.88 mmol) were 
added and the mixture was refluxed under heating at lOO^'C for 15 hr. The 
reaction mixture was concentrated under reduced pressure and water and 3N 
hydrochloric acid were added to acidify the mixture. The mixture was extracted 
with ethyl acetate, and the organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate. The desiccant was filtered off and the 
filtrate was concentrated under reduced pressure. The residual oil was purified 
by silica gel column chromatography (eluent: hexane/ethyl acetate=3/2) and 
recrystaUized from 2-propanol~n-hexane to give 3-(2,4-dichloroben2yl)-2-methyl- 
5-(l-n-pentanesulfonylcarbamoyl)benzo[b]thiophene (410 mg, 68 %) as colorless 
crystals. 
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mp: 158.5- 159.3°C 
*H-NMR(DMSO-de,d ppm) : 12.01(1H, brs), 8.15(1H, d, J=1.4H^, 8.06{1H, d, 
J=8.4Hz), 7.82(1H, dd, J=1.6 and 8.4Hz), 7.66(1H, d, J=2.1 Hz), 7.25(1H, dd, 
J=2.1 and 8.4Hz), 6.72(1H, d, J=8.4Hz), 4.25(2H, s), 3.48(2H, m), 2.44(3H, s), 
1.66(2H, quint., J=7.5Hz), 1.34(2H, quint, J=7.7Hz), 1.24{2H, sextet, J=7.6Hz), 
0.80(3H, t, J=7.3Hz) 
IR{Nujol) : 166 Icm"^ 
Mass(FD) : m/e 483(M) 
Example 38-1 

In the same manner as in Example 1, 2-{2,4-dichloroben2yl)-3-ethyl-7-(l- 
n-pentanesulfonylcarbamoyl)benzo[b]thiophene (0. 17 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-ethylbenzo[b]thiophene (0.25 g), 
N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and 1-n-pentanesulfonamide 
(0.21 g). 

*H-NMR(CDCl3,d ppm) :0.89(3H,t, J=7.4Hz), 1.20 (3H,t, J=7.7Hz), 1.30-1.38(2H, 
m), L41-1.48(2H, m), 1.85-1.93(2H, m), 2.89(2H, quartet, J=7.6Hz), 3.62(2H, t, 
J=8.3Hz), 4.31(2H, s), 7.13(1H, d, J=8.3Hz), 7.16(1H, dd, J=8.4 and 2.0Hz), 
7.41(1H, d, J=2.2Hz), 7.49(1H, t, J=7.8Hz), 7.62(1H, d, J=7.5Hz), 7.96(1H, d, 
J=7.9Hz), 8.4(1H, brs) 
IR(Nujol) : 1667cm-^ 
Mass(FD) : m/e 497(M) 
mp: 176-178°C 
Example 38-2 

In the same manner as in Example 1, 7-(benzenesuIfonylcarbamoyl)-2- 
(2,4-dichIorobenzyl)-3-ethylbenzo[b]thiophene (0.15 g) was obtained as white 
crystals from 7-carbo:gr-2-(2,4-dichlorobenzyl)-3-ethylbenzo[b]thiophene (0.25 g), 
N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and benzenesulfonamide (0.22 g). 
'H-NMR(CDCl3,5 ppm) : 1.14(3H, t, J=7.6Hz), 2.84(2H, quartet, J=7.5Hz), 
4.24(2H, s), 7.04(1H, d, J=8.3Hz), 7.12(1H, dd, J=8.3 and 2.0Hz), 7.38(2H, d, 
J=2.0Hz), 7.54(2H, t, J=7.7Hz), 7.62(1H, t, J=7.4Hz), 7.70(1H, d, J=7.5Hz), 
7.87(1H, d, J=7.9Hz), 8.18(2H, d, J=7.9Hz) 
IR(Nujol) : 1704cm"^ 
Mass(FD) : m/e 503(M) 
mp: 181-183°C 
Example 39 

In the same manner as in Example 1, N, N'-carbonyldiimidazole (0.290 ^ 
was added to a mixture of 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-2- 
benzimidazolone (0.3 14 g) and N,N-dimethylformamide (9 ml), and the mixture 
was stirred at room temperature for 1 hr. 1-n-Butanesulfonamide (0.246 g) and 
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DBU (0.273 g) were added and the mixture was stirred at 100**C for 16 hn The 
solvent was evaporated and the resulting mixture was extracted with chloroform 
and water. The organic layer was concentrated and the residue was purified by 
preparative thin layer chromatography to give 6-(l-n-butanesulfonylcarbamoyl)- 
l~(2,4-dichlorobenzyl)-3"methyl-2-benzimidazolone (0.123 g). 
'H-NMR(DMSO-de,(y ppm) : 0.81(3H, t, J=7.2Hz), 1.29(2H, m), 1.51(2H, m), 
3.00(2H, m), 3.39(3H, s), 5.1 1(2H, s), 6.93(1H, d, J=8.3Hz), 7.13(1H, d, J=8.2Hz), 
7.34(1H, d), 7.50(1H, s), 7.68(1H, s), 7.78(1H, d, J=8.1Hz) 
IR(Nujol) : 1666cm'^ 
mp : 358-360"C 
Mass(FD) : m/e 469(M) 
Example 40 

In the same manner as in Example 1, 6-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dichlorobenzyl)benzotriazole (0.13 g) was obtained from 6-carboxy-l-(2,4- 
dichlorobenzylj-benzotriazole (0.12 g), N,N-carbonyl-diimidazole (0.12 g), DBU 
(0.11 ml) and 1-n-butanesulfonamide (0.10 g). 

^H-NMR(CDCl3,(y ppm) : 0,90(3H, t, J=7.4Hz), 1.40-1.48(2H, m), L76-L82(2H, m), 
3.57 (2H, t, J=8.4Hz), 5.93(2H, s), 6.89(1H, d, J=8.4Hz), 7.13{1H, dd, J=8.4 and 
2.1Hz), 7,38 (IH, d, J=2,0Hz), 7.92(1H, d, J=8.9Hz), 8.13(1H, d, J=8.7Hz), 8.26(1H, 
s), 10.0(1H, brs) 
IR(Nujol) : 1688cm-^ 
Mass{FD) : m/e 440 (M) 
mp: ISS-ieO'^C 
Example 41-1 

In the same manner as in Example 1, 6-carboxy-l-(2,4-dichloroben2yl)-3- 
methyl-lH-indazole (0.44 g, l,31mmol) was dissolved in dimethylformamide (16 
ml) and N,N'-carbonyldiimidazole (319 mg, 2.0mmol) was added, which was 
followed by stirring at room temperature for 1 hr. Then, 1-n-butanesulfonamide 
(270 mg, 2.0 mmol) and DBU (300 mg, 2.0mmol) were added and the mixture was 
refluxed under heating at 100**C for 14 hr. Dimethylformamide was evaporated 
and the residue was adjusted to pH 3 with IN hydrochloric acid. The precipitated 
oil was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The desiccant was filtered off 
and the filtrate was concentrated under reduced pressure. The residual oil was 
purified by silica gel column chromatography (eluent: hexane/ethyl acetate=l/ 1) 
to give 6-(l-n-butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-lH-3- 
methylindazole as a crystalline oil (0.53 g). This was recrystalUzed from ethyl 
acetate-hexane to give colorless crystals (0.36 g, 60%). 
mp: 133.6- 135.0"C. 
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*H-NMR(CDCl3, 6 ppm) : 8.82{1H, brs), 7.94(1H, s), 7.78(1H, d, J=8.4Hz), 7.56(1H, 
d, J=8.4Hz), 7.42(1H, d, J=L7Hz), 7.09(1H, dd, J=1.9 and 8.4Hz), 6.63(1H, d, 
J=8.4Hz), 5.64(2H, s), 3.58(2H, m), 2.62(3H, s), 1.83(2H, quint, J=7.4Hz), 1.47(2H, 
sextet, J=7.4Hz), 0.94(3H, t, J=7.4Hz) 
IR(Nujol) : 168 Icm'^ 
Mass(FD) : m/e 453(M) 
Eacample 41-2 

In the same manner as in Example 1, l-(2,4-dichloroben2yl)-3-methyl-6- 
(l-pentanesulfonylcarbamoyl)-lH-indazole (0.39 g) was obtained as pale-yellow 
amorphous from 6-carboxy-l-(2,4-dichloroben2yl)-3-methyl-lH-indazole (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-pentanesulfonamide (0.30 

g). 

^H-NMR(DMSO-d6,c5 ppm) : 0.82(3H, t, J=7.2Hz), 1.22-1.40(4H, m), 1.66-1.74(2H, 
m), 2.51(3H, s), 3.52(2H, t, J=7.7Hz), 5.69(2H, s), 6.78(1H, d, J=8.4Hz), 7.34(1H, 
dd, J=8.4 and 2.0Hz), 7.64(1H, d, J=8.5Hz), 7.67(1H, d, J=2.0Hz), 7.87(1H, d, 
J=8.5Hz), 8.33(1H, s), 12.07(1H, brs) 

IR(Nujol) : 1690 cm"^ 
Example 41-3 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)- 1- 
(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.36 gj was obtained as white crystals 
from 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.335 ^, N,N'- 
carbonyldiimidazole (0.32 ^, DBU (0.30 ml) and benzenesulfonanaide (0.31 ^. 
*H-NMR(DMSO-d6,<5 ppm) : 2.50(3H, s), 5.68(2H, s), 6.75(1H, d, 
J=8.5Hz),7.33(lH, dd, J=8.4 and 2.0Hz), 7.56(1H, d, J=8.7Hz), 7.64(2H, t, 
J=7.7Hz), 7.67(1H, d, J=2.0Hz), 7.72(1H, t, J=7.5Hz), 7.83(1H, d, J=8,5Hz), 
8.02(2H, d, J=7.9Hz), 8.31(1H, s), 12.60(1H, brs) 
IR(Nujol) : 1699 cm"^ 
mp : 227.5-229°C 
Example 41-4 

In the same manner as in Example 1, (E)-l-(2,4-dichloroben2yl)-3-methyl- 
6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0. 17 g) was obtained as 
white crystals from 6-carboxy-l-(2,4-dichloroben2yl)-3-methyl-lH-indazole (0.335 
g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.37 ^. 

^H-NMR(DMS0-d6,(5 ppm) : 2.50(3H, s), 5.68{2H, s), 6.76(1H, d, 
J=8.4Hz),7.33(lH, dd, J=8.4 and 2.2Hz), 7.43-7.47(3H, m), 7.53(1H, d, J=15.4Hz), 
7.64(1H, d, J=8.5Hz), 7.67(1H, d, J=15.5Hz), 7.76-7.79(2H, m), 7.85(1H, d, 
J=8.4Hz), 8.34(1H, s), 12.35(1H, brs) 
IR(Nujol) : 1694 cm'^ 
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mp: 209.5-2 10.5°C 
Example 42 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dicWorobenzyl)-3-ethyl-2,4(lH,3H)-quinazolinedione (0.58 g) was obtained 
as white crystals from 7-carboxy-l-(2,4-dichlorobenzyl)-3-ethyl-2,4(lH,3H)- 
quinazolinedione (0.79 g), N,N'-carbonyldiimidazole (0.44 g), DBU (0.41 g) and 1- 
n-butanesulfonamide (0.37 ^. 

'H-NMR(DMSO-d6,(5 ppm) : 0.81(3H, t, J=7.4Hz), 1.18(3H, t, J=7.2Hz), 1.3 2- 
1.40(2H, m), 1.61(2H, quint, J=8.0Hz), 3.46(2H, t, J=7.1Hz), 4.01(2H, quartet, 
J=7.2Hz), 5.39(2H, s), 7.11(1H, d, J=8.5Hz), 7.29(1H, d, J=8.4Hz), 7.51(1H, s), 
7.74(1H, d, J=2.0Hz), 7.77(1H, d, J=8.1Hz), 8.21(1H, d, J=8.7Hz), 8.23(1H, s), 
12.3(1H, brs) 

IR(Nujol) : 1712, 1693, 1658cm-^ 
Mass(FD) :m/e511(M) 
mp : 212-214°C 
Example 43 

In the same manner as in Ejample 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
3-(2,4-dichloroben2yl)-l-methyl-2,4(lH,3H)-quinazolinedione (0.65 g) was 
obtained as white crystals from 7-carboxy-3-(2,4-didilorobenzyl)-l-methyl- 
2,4(lH,3H)-quinazolinedione (0.57 g), NjIT-carbonyldiimidazole (0.36 g), DBU 
(0.34 ml) and 1-n-butanesulfonamide (0.31 g). 

^H-NMR(DMSO-d5,tf PPm) : 0.88(3H, t, J=7.4Hz), 1.39-1.46(2H, m), 1.70(2H, 
quint, J=7.7Hz), 3.56(2H, t, J=7.9Hz), 3.60(3H, s), 5.14(2H, s), 7.18(1H, d, 
J=8.4Hz), 7.30(1H, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.1Hz), 7.80 (IH, d, 
J=8.2Hz), 7.98(1H, s), 8.16(1H, d, J=8.2Hz), 12.5(1H, brs) 
IR(Nujol) : 1712, 1693, 1658cm-* 
Mass(FD) : m/e 497(M) 
mp: 212-214°C 
Ebcample 44 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
3-(2,4-dichlorobenzyl)-4(3H)-quinazolinone (0.38 g) was obtained as white crystals 
from 7-carboxy-3-(2,4-dichlorobenzyl)-4(3H)-quinazolinone (0.35 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and l-n-butanesuUbnamide (0.27 ^. 
^H-NMR(DMSO-d6,(y PPm) : 0.87(3H, t, J=7.6Hz), 1.38-1.46(2H, m), 1.66-1.73(2H, 
m), 3.54(2H, t, J=7.8Hz), 5.25(2H, s), 7.21(1H, d, J=8.4Hz), 7.38(1H, dd, J=8.4 and 
2.1Hz), 7.69 (IH, d, J=2.1Hz), 7.99(1H, dd, J=8.3 and 1.7Hz), 8.23(1H, d, J=8.3Hz), 
8.25(1H, d, J=1.7Hz), 8.58(1H, s), 12.40(1H, brs) 
IR(Nujol) : 1694cm-* 
Mass(FD) : m/e 468 (M+1) 
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mp : 245-247*'C 
Example 45 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamqyl)- 

2- (2,4-dichloroben2yl)-3-methyl-4(3H)-quinazolinone (0.09 g) was obtained as 
white crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-methyl-4(3H)- 
quinazolinone (0.19 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and 1-n- 
butanesulfonamide (0.20 g). 

^H-NMR(CDCl3,<5 ppm) : 0.96(3H, t, J=7.4Hz), 1.48-1.53(2H, m), 1.84-1.91(2H, m), 
3.58-3.62(5H, m), 4.29(2H, s), 7.14(1H, d, J=8.3Hz), 7.23-7.26(lH, m), 7.50 (IH, d, 
J=2.1Hz), 7.89(1H, d, J=8.3Hz), 7.97(1H, s), 8.36(1H, brs), 8.39(1H, d, J=8.3Hz) 
IR(Nujol) : 1690, 166 Icm"^ 
Mass(FD) : m/e 482 (M+1) 
mp : 244-246°C 
Example 46 

In the same manner as in Example 1, except that pH was adjusted to 1 with 
3N hydrochloric acid in a post-treatment step, 6-(l-n-butanesulfonylcarbamoyl)- 

3- (2,4-dichlorobenzyl)-3,4-dihydro-2-methylquinazoline hydrochloride (0.16 g) 
was obtained as pale-yeUow crystals from 6-carboxy-3-(2,4-dichloroben2yl)-3,4- 
dihydro-2-methylqiiinazoline hydrochloride (0.27 g), N,N'-carbonyldiimidazole 
(0.34 g), DBU (0.31 ml) and 1-n-butanesulfonamide (0.29 g). 
*H-NMR(DMSO-d6,<y Ppm) : 0.82 (3H, t, J=7.4Hz), 1.27-1.33(2H, m), 1.48- 
1.56(2H, m), 2.43(3H, s), 3.04(2H, t, J=7.7Hz), 4.72(2H, s). 4.86(2H, s), 7.01(1H, d, 
J=8.3Hz), 7.49(1H, dd, J=8.4 and 2.1Hz), 7.59 (IH, d, J=8.4Hz), 7.66(1H, s), 
7.75(1H, d, J=2.1Hz), 7.85(1H, d, J=8.4Hz), 12.0(1H, brs) 

IR(Nujol) : 1642cm-^ 
Mass(FD) : m/e 467 (M) 
mp : 258''C (decomposition) 
Example 47-1 

In the same manner as in Example 1, l-(2,4-dichloroben2yl)-2-methyl-7- 
(l-n-pentanesulfonylcarbamoyl)-4(lH)-quinazolinone (0.47 g) was obtained as 
white crystals from 7-carboxy-l-(2,4-dichloroben2yl)-2-methyl-4(lH)- 
quinazolinone (0.36 g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n- 
pentanesulfonamide (0.30 g). 

'H-NMR(DMSO-de,d ppm) : 0.80(3H, t, J=7.3Hz), 1.18-1.26(2H, m), 1.29-1.35(2H, 
m), 1.60-1.67(2H, m), 2.67(3H, s), 3.48(2H, t, J=8.3Hz), 5.70(2H, s), 7.14(1H, d, 
J=8.6Hz), 7.33-7.36(lH, m), 7.83-7.86(2H, m), 8.07(1H, d, J=8.4Hz), 8.33(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1738, 1694cm-^ 
Mass(FD) : m/e 496(M+1) 
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mp : 168-170°C 
Example 47-2 

In the same manner as in Example 1, 7-(benzenesulfonylcarbamqyl)- 1- 
(2,4-dichlorobenzyl)-2-met±iyl-4(lH)-quinazolinone (0.50 g) was obtained as white 
crystals from 7-carboxy- 1 -(2,4-dichlorobenzyl)-2-methyl-4( 1 H)-quinazolinone 
(0.36 g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide 
(0.31 g). 

^H-NMR(CDCl3,(5 ppm) : 2.66(3H, s), 5.68(2H, s), 7.11(1H, d, J=8.5Hz), 7.31(1H, 
dd, J=8.4 and 2.1Hz), 7.61{2H, t, J=7.9Hz), 7.71(1H, t, J=7.5Hz), 7.80(1H, s), 
7.84(1H, d, J=2.1Hz), 7.94(2H, d, J=7.9Hz), 8.03(1H, d, J=8.2Hz), 8.29(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1735, 1698cm-* 
Mass(FD) : m/e 502(M+1) 
mp:214-216°C 
Example 48 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-l,4-dihydro- 
2-methyl-7-{l-n-pentanesulfonylcarbamoyl)quinazoline hydrochloride (0.075 g) 
was obtained as white crystals from 7-carboxy- l-(2,4-dichlorobenzyl)- 1,4- 
dihydro-2-methylquinazoline 1/2 sulfate (0.100 ^, N,N'-carbonyldiimidazole 
(0.122 g), DBU (0.11 ml) and benzenesulfonamide (0.113 g). 
*H-NMR(DMSO-d6,<y ppm) : 0.79(3H, t, J=7.3Hz), 1.18-1.34(4H,m), 1.55-1.65(2H, 
m), 2.43(3H, s), 3.40-3.50(2H, m), 4.86(2H, s), 5.30(2H, s), 7.27{1H, s), 7.37 (IH, s), 
7.38(1H, d, J=2.0Hz), 7.41(1H, d, J=8.2Hz), 7.79(1H, d, J=1.9Hz), 7.81(1H, d, 
J=7.9Hz), 11.4(lH,brs), 12.1(lH,brs) 
IR(Nujol) : 1685cm-* 
Mass(FD) : m/e 482(M+1) 
mp : 184-186°C 
Example 49 

In the same manner as in Example 1, 7-(l-n-butanesiilfonyl-carbamqyl)- 
l-(2,4-dichlorobenzyl)-3-methyl-2(lH)-quinoxalinone (0.17 g) was obtained from 
7-carboxy- l-(2,4-dichlorobenzyl)-3-methyl-2(lH)-quinoxalinone (0.28 g), N,N'- 
carbonyldiimidazole (0.23 g), DBU (0.21 ml) and 1-n-butanesulfonamide (0.19 g). 
^H-NMR(DMSO-d6,(5 ppm) : 0.81(3H, t, J=7.4Hz), 1.3 2-1.40(2H, m), 1.62(2H, 
quint, J=7.5Hz), 2.51(3H, s), 3.47(2H, t, J=7.5Hz), 5.48(2H, s), 6.88(1H, d, 
J=8.6Hz), 7.25(1H, dd, J=8.5 and 2.3Hz), 7.69 (IH, s), 7.75(1H, d, J=2.3Hz), 
7.86(1H, d, J=8.4Hz), 7.90(1H, d, J=8.3Hz), 12.2(1H, brs) 
IR(Nujol) : 1708, 1692cm-* 
Mass(FD) :m/e481 (M) 
mp : 223-225°C 
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Eaounide 50 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dichlorobenzyl)-4-methyl-2,3-(lH,4H)-qumoxalinedione (0.32 ^ was 
obtained from 7-carboxy-l-(2,4-dichlorobenzyl)-4-methyl-2,3-(lH,4H)- 
quinoxalinedione (0.28 g), N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and 
l-n-butanesulfonamide (0.18 g), 

*H-NMR(DMS0-d6,<y ppm) : 0.80(3H, t, J=7.3Hz), 1.30-1.38(2H, m), 1.60(2H, 
quint, J=7.7Hz), 3.46(2H, t, J=7.2Hz), 3.59(3H, s), 5.37(2H, s), 7.17(1H, d, 
J=8.5Hz), 7.28(1H, dd, J=8.5 and 2.2Hz), 7.45 (IH, d, J=1.8Hz), 7.58(1H, d, 
J=8.8Hz), 7.75(1H, d, J=2.1Hz), 7.86(1H, dd, J=7.2 and 1.8Hz), 12.1(1H, brs) 
IR(Nujol) : 1682cm"^ 
Mass(FD) : m/e 497 (M) 
mp : 243-246°C 
ESxample 51 

In the same manner as in Example 1, 4-(2,4-dichIorobenzyl)-5-ethyl-3-(l- 
n-pentanesulfonylcarbamoyl)rniidazo[l,2-b]p3n3zole (0.140 g) was obtained from 
3-carboxy-4-(2,4-dichloroben2yl)-5-ethylimidazo[l,2-b]pyrazole (0.546 ^, N,N'- 
carbonyldiimidazole (0.524 g), 1-n-pentanesulfonamide (0.488 ^ and DBU (0.491 
g)- 

*H-NMR(CD30D,(y ppm) : 0.77(3H, t, J=7.1Hz), 1.11-1.27(7H, m), 1.58(2H, m), 

2.45(2H, m), 3.26(2H, m), 5.78(2H, s), 6.43(1H, d, J=8.4Hz), 7.12(1H, dd, J=8.4 

and 2.1Hz), 7.36(1H, s), 7.43(1H, d, J=2,lHz), 8.01 (IH, s) 

IR(Nujol) : 1661cm-* 

Mass(FD) : m/e 470(M) 

mp : 165-166.5"C 

^icaxnple 52 

In the same manner as in Example 1, 3-(2,4-didilorobenzyl)-2-methyl-6- 
(l-n-pentanesulfonylcarbamqyl)imidazo[l,2-a]pyridine (0.07 g) was obtained from 
a crude purification product of 6-carboxy-3-(2,4-dichloroben2yl)-2- 
methylimidazo[l,2-a]pyridine (0.40 g), N,N'-carbonyldiimidazole (0.32 ^, DBU 
(0.30 ml) and 1-n-pentanesulfonamide (0.31 ^. 

^H-NMR(DMSO-d6,(y ppm) : 0.8(3H, t, J=7.2Hz), 1.21-1.37(4H, m), 1.61- 1.68(2H, 
m), 2.26(3H, s), 3.33(2H, m), 4.44(2H, s), 6.86(1H, d, J=8.1Hz), 7.30(1H, dd, J=8.3 
and 2.2Hz), 7.62(1H, d, J=9.3Hz), 7.69(1H, d, J=2.1Hz), 7.77 (IH, brs), 8.84(1H, s) 
IR(Nujol) : 1659cm-^ 
mp : 264-267*'C 
Example 53-1 

In the same manner as in Example 1, 6-(n-pentanesulfonylcarbamoyl)-4- 
(4-phenylphenyloxy)quinoline (91 mg) was obtained as a brown powder from 4- 
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(4-phenylphenyloxy)-6-quinolmecarboxylic acid (227 mg). 

^H-NMR(DMSO-d6) : 0.83 (3H, t, J= 7 Hz), 1.19-1.39 (4H, br), 1.57-1.70 (2H, br), 

3.20 (2H, br), 6.72 (IH, d, J= 4 Hz), 7.38-7.53 (5H, m), 7.73 {2H, d, J= 8 Hz), 7.85 

(2H, d, J= 8 Hz), 8.00 (IH, d, J= 8 Hz), 8.32 (IH, d, J= 8 Hz), 8.73 (IH, d, J= 4 Hz), 

8.98 (IH, s) 

Bsample 53-2 

In the same manner as in Example 1, 6-(n-pentanesulfonylcarbamoyl)-4- 
(4-phenylbenzylo3qy)quinoline (814 mg) was obtained as a white powder from 4- 
(4-phenylben2yloxy)-6-quinolinecarbo3cylic acid (600 mg). 

^H-NMR (DMSO-dfi) : 0.80 (3H, t, J= 7 Hz), 1.20-1.33 (4H, br), 1.52-1.64 (2H, br), 
3.03-3.09 (2H, m), 5.49 (2H, s), 7.15 (IH, d, J= 7 Hz), 7.38 (IH, m), 7.48 (2H, m), 
7.64-7.75 (6H, m), 7.87 (IH, d, J= 8 Hz), 8.26 (IH, d, J= 8 Hz), 8.70 (IH, d, J= 7 Hz), 
8.80 (IH, s) 
Eaeample 54 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-ethyl-5- 
(((E)-pentene-l-sulfonyl)carbamoyl)benzo[b]furani (0.24 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2-ethylbenzo[b]furan (0.30 g), 
N,N'-carbonyldiimidazole (0.28 g), DBU (0.26 ml) and 1-pentene-l-suIfonamide 
(0.30 g). 

*H-NMR(DMSO-de,(y ppm) : 0.86(3H, t, J=7.4Hz), 1.18(3H, t, J=7.5Hz), 1.40- 
1.48(2H, m), 2.23(2H, quartet, J=7.0Hz), 2.77(2H, quartet, J=7.5Hz), 4.09(2H, s), 
6.76{1H, d, J=15.2Hz), 6.83-6.90(lH, m), 7.13(1H, d, J=8.4Hz), 7.33 (IH, dd, 
J=8.4 and 2.2Hz), 7.62(1H, d, J=8.7Hz), 7.64(1H, d, J=2.1Hz), 7.81(1H, dd, J=8.8 
and 1.8Hz), 7.99(1H, d, J=1.6Hz), 12.05(1H, brs) 
IR(Nujol) : 1657cm-i 
mp: 191-192»C 
EsKample 55-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-3-ethyl-6-(l- 
n-pentanesulfonylcarbamoyl)-lH-indazole (0.47 g) was obtained from 6-carboxy- 
l-(2,4-dichIorobenzyl)-3-ethyI-lH-indazole (0.35 g), N,N'-carbonyldiimidazole (0.32 
g), DBU (0.30 ml) and 1-n-pentanesulfonamide (0.30 g). 

'H-NMR(DMSO-d6,(5 ppm) : 0.82(3H, t, J=7.2Hz), 1.23-L40(7H, m), 1.65-1.73(2H, 
m), 2.95(2H, quartet, J=7.6Hz), 3.52(2H, t, J=7.8Hz), 5.70(2H, s), 6.71(1H, d, 
J=8.4Hz), 7.34(1H, dd, J=8.4 and 2. IHz), 7.64(1H, dd, J=8.5 and 1.3Hz), 7.68(1H, 
d, J=2.1Hz), 7.91{1H, d, J=8.5Hz), 8.32(1H, s), 12.07(1H, brs) 
IR(Nujol) : 1690cm-^ 
E«xample 55-2 

In the same manner as in Example l,,6-(benzenesulfonylcarbamoyl)-l- 
(2,4-dichlorobenzyl)-3-ethyl-lH-indazole (0.38 g) was obtained as pale-yellow 
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crystals from 6-carbo3C5r-l-(2,4-dichlorobenzyl)-3-ethyl-lH-mdazole (0.35 ^, N.N*- 
carbonyldiimidazole (0.32 gj, DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
^H-NMR(DMSO-d6,(5 ppm) : 1.27(3H, t, J=7.5Hz), 2.93(2H, quartet, J=7.6Hz), 
5.69(2H, s), 6.67(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.4 and 2.2Hz), 7.55(1H, dd, 
J=8.5 and 1.3Hz), 7.64(2H, t, J=7.4Hz), 7.68(1H, d, J=2. IHz), 7.72(1H, t, J=7.4Hz), 
7.87(1H, d, J=8.5Hz), 8.01(2H, d, J=7.8Hz), 8.28(1H, s), 12.55(1H, brs) 
IR(Nujol) : 1697cm"^ 
mp : 208-209''C 
EUcample 56 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-methylimidazo[l,2-a]pyridine (0.07 g) was obtained as a 
brown solid from a crude purification product of 6-carbox5r-3-(2,4- 
dichlorobenzyl)-2-methylimidazo[l,2-a]pyridine (0.20 g), N,N'-carbonyldiimidazole 
(0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
mp: 308-3 10°C 

*H-NMR(DMSO-d6,(y ppm) : 2.33(3H, s), 4.51(2H, s), 7.05(1H, d, J=8.3Hz), 
7.30(1H, dd, J=8.4 and 2.1Hz), 7.56(2H, t, J=7.6Hz), 7.60-7.63 (IH, m), 7.71(1H, d, 
J=2.2Hz), 7.87(1H, d, J=8.4Hz), 7.94(2H, d, J=7.2Hz), 8.09-8.14(lH, m), 8.98(1H, 
brs) 

IR{Nujol) : 1664cm'^ 
Mass(FD) : m/e 473(M) 
Example 57-1 

In the same manner as in Example 1, 3-((2,3-dichlorobaizyl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (32 mg) was obtained as 
white crystals from 3-(2,3-dic±doroberizyl)-2-methyl-3H-irriidazo[4,5-b]pyridine-5- 
carboxylic add (45 m^. 

»H-NMR(DMSO-d6) : 0.79(3H, t, J=8Hz), 1.19-1.40(4H, m), 1.65-1.75(2H, m), 
2.51(3H, s), 3.52(2H, t, J=8Hz), 5.86(2H, s), 6.60(1H, d, J=8Hz), 7.27(1H, t, J=8Hz), 
7.62(1H, d, J=8Hz), 8.01(1H, d, J=8Hz), 8.22(1H, dd, J=8Hz) 
Mass(ESI) : 467(M-H)- 
Example 57-2 

In the same marmer as in Example 1, 3-((3-chlorobenzo[b]thiophene-2- 
yl)methyl)-2-methyl-5-n-pentanesulfonylcarbamoyl-3H-imidazo[4,5-b]pyridine (47 
mg) was obtained as pale-yeUow crystals from 3-((3-chloTObenzo[b]thiophen-2- 
yl)methyl)-2-methyl-3H-imidazo[4,5-b]p3aidine-5-carboxylic add (78 mg). 
^H-NMR(DMSO-d6) : 0.79(3H, t, J=8Hz), 1.22-1.41(4H, m), 1.68-1.78(2H, m), 
2.63(3H, s), 3.57(2H, t, J=8Hz), 6.13(2H, s), 7.43-7.58(2H, m), 7.80(1H, d, J=8Hz), 
7.92(1H, d, J=8Hz), 8.03(1H, d, J=8Hz), 8.20(1H, dd, J=2.8Hz) 
Mass(ESI) : 489(M-H)" 
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Example 58 

In the same manner as in Example 1, 3-(2-chloro-4~phenylbenzyl)-2- 
me1hyl-5-(n-pentanesulfonylcarbamoyl)beiizo[b]1±Liophene (125 mg) was obtained 
as white crystals from 3-(2-chloro-4-phenylbenzyl)-2-methylbenzo[b]thiophene-5- 
carbo^^lic acid (130 mg). 

'H-NMR(DMSO-d6) : 0.78(3H, t, J=7Hz), 1.17-L38(4H, m), 1.60- 1^72 (2H, m), 
2.47(3H, s), 3.49(2H, t, J=8Hz), 6.81(1H, d, J=8Hz), 7.32-7.48(4H, m), 7.65(2H, d, 
J=8Hz), 7.80-7 .86(2H, m), 8.08(1H, d, J=8Hz), 8.23(1H, s) 
Mass(ESI) : 524(M-H)" 
Example 59 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(((E)-l-pentene-l-sulfonyl)caTbamoyl)-3H-iniidazo[4,5-b]p3Tidine (47 mg) 
was obtained as pale-yellow crystals from 3-(2-chloro-4-phenylben2yl)-2~methyl- 
3H-imidazo[4,5-b]p3aidine-5-carboxylic acid (78 mg). 

^H-NMR(DMSO-d6) : 0.86(3H, t, J=7Hz), 1.40-1.49(2H, m), 2.20-2.28(2H, m), 
2.52(3H, s), 5.87(2H, s), 6,72-6.80(2H, m), 6,87-6.97(lH, m), 7.35-7.48(3H, m), 
7.53(1H, d, J-8Hz), 7.67(1H, d, J=8Hz), 7.85(1H, s), 7.98(1H, dd, J=2.8Hz), 
8.19(1H, d, J=8Hz) 

Mass(ESI) : 507(M-H)'* 
Example 60-1 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(l-pentanesulfonylcarbamoyl)-lH-indazole (0.16 g) was obtained as 
pale-yellow crystals from 6-carbox7-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH- 
indazole (0.28 g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.31 ml) and 1- 
pentanesxilfonamide (0.30 g). 

^H-NMR(DMSO-de,(5 ppm) : 0.81(3H, t, J=7.3Hz), 1.22-1.30(2H, m), 1.32-1.39(2H, 
m), 1.66-1.73(2H, m), 2.53(3H, s), 3.52(2H, t, J=7.7Hz), 5.75(2H, s), 6.84(1H, d, 
J=8.2Hz), 7.36-7.40(lH, m), 7.45(2H, t, J=7.6Hz), 7.54(1H, dd, J=8.0 and 1.9Hz), 
7.64-7.67(3H, m), 7.78{1H, d, J=1.9Hz), 7.88(1H, d, J=8.3Hz), 8.38(1H, s), 
12.09(1H, brs) 
IR(Nujol) : 1684 cm"^ 
mp: 172-173^0 
Example 60-2 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)- 1-(2- 
chloro-4-phenylben2yl)-3-methyl-lH-indazole (0.17 g) was obtained as pale-yeUow 
crystals from 6-carboxy-l-(2-chloro-4-phenylben2yl)-3-methyl-lH-indazole (0.25 
g), N,N'-carbonyldiLmidazole (0.30 g), DBU (0.30 ml) and benzenesulfonamide (0.29 

g). 

*H-NMR(DMSO-de,(5 ppm) : 2.51(3H, s), 5.73(2H, s), 6.80(1H, d, J=8.1Hz),7.36- 
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7.40{1H, m), 7.45(2H, t, J=7.7Hz), 7.53(1H, dd, J=8.2 and 1.9Hz), 7.56(1H, dd, 
J=8.6 and 1.2Hz), 7.60-7.68{3H, m), 7.69-7.74(lH, m), 7.78{1H, d, J=1.8Hz), 
7.84(1H, d, J=8.9Hz), 7.99-8.02(2H, m), 8.34(1H, s), 12.57(1H, brs) 
IR(Nujol) : 1702 cm-^ 
mp:211-212°C 
Example 60-3 

In the same manner as in Example 1, (E)-l-(2-chloro-4-phenylben2yl)-3- 
methyl-6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.25 g) was obtained 
as pale-yellow crystals from 6-carbojgr-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH- 
indazole (0.27 g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.31 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.37 g). 

'H-NMR(DMSO-d6,d ppm) : 2.52(3H, s), 5.74(2H, s), 6.81(1H, d, J=8.2Hz),7.35- 
7.83(15H, m), 7.87(1H, d, J=9.0Hz), 8.39(1H, s), 12.35(1H, brs). 
IR(Nujol) : 1687 an-^ 
mp: 241-242°C 
EbEample 60-4 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(((E)-l-pentene-l-sulfonyl)carbamoyl)-lH-indazole (0.10 ^ was obtained 
as pale-yellow aystals from 6-carbaxy-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH- 
indazole (0.22 g), N,N'-carbonyldiimidazoIe (0.16 g), DBU (0.15 ml) and 1- 
pentene-1 -sulfonamide (0,15 g). 

*H-NMR(DMSO-d6,<y PPm) : 0.86(3H, t, J=7.4Hz), 1.42-1.48(2H, m), 2.21-2.27(2H, 
m), 2.53(3H, s), 5.74(2H, s), 6.77-6.83(2H, m), 6.87-6.92(lH, m), 7.38(1H, t, 
J=7.3Hz), 7.45(2H, t, J=7.6Hz), 7.54(1H, dd, J=7.8 and 2.1Hz), 7.61-7.67(3H, m), 
7.79(1H, d, J=1.8Hz), 7.87(1H, d, J=8.5Hz), 8.35(1H, s), 12.20(1H, brs) 
IR(Nujol) : 1682 cm'^ 
mp : 201-202°C 
Example 60-5 

In the same manner as in Example 1, l-(2-chloro-4-phenylben2yl)-3- 
methyl-6-((4-vinylbenzene)sulfonylcarbamoyl)-lH-indazole (0.10 g) was obtained 
as a pale-yellow powder from 6-carboxy-l-(2-chIoro-4-phenylbenzyl)-3-methyl- 
IH-indazole (0.25 g), N,N'-carbonyldiimidazoIe (0.18 g), DBU (0.18 ml) and (4- 
vinylbenzene) sulfonamide (0.22 g). 

'H-NMR(DMSO-d6,<J PPm) : 2.51(3H, s), 5.46(1H, d, J=11.0Hz), 5.74(2H, s), 
6.02(1H, d, J= 17.7Hz), 6.75-6.84(2H, m), 7.34-7.85(1 IH, m), 7.97(2H, d, J=8.5Hz), 
8.33(1H, s), 12.5 1(1H, brs) 
IR(Nujol) : 1694 cm"^ 
Ebcample 60-6 

In the same manner as in Example 1, l-(2-chloro-4-phenylben2yl)-3- 
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me1hyl-6-((4-methylbenzene)sulfonylcarbamci5d)-lH-indazole (0.10 g) was 
obtained as white aystals fix)m 6-carbo3cy-l-(2-chloro-4-phenylben2yl)-3-methyl- 
IH-indazole (0.25 g), N,N'-carbonyldiimidazole (0.18 g), DBU (0.18 ml) and (4- 
methylbenzene) sulfonamide (0.20 g). 

'H-NMR(DMSO-d6,d ppm) : 2.36(3H, s), 2.50(3H, s), 5.72(2H, s), 6.02(1H, d, 
J=17.7Hz), 6.79(1H, d, J=8.1Hz), 7.37-7.48(5H, m), 7.52(1H, d, J=8.1Hz), 7.58(1H, 
d, J=7.8Hz), 7.80(1H, d, J=8.4Hz), 7.86(2H, d, J=8.2Hz), 8.27(1H, s), 12.50(1H, 
brs) 

IR(Nujol) : 1706 cm-^ 
mp : ISS-igO'C 
EKample 61-1 

In the same manner as in Example 1, l-(4-bromo-2-chloroben2yl)-3- 
methyl-6-(l-pentanesulfonylcarbamoyl)-lH-indazole (0.25 g) was obtained as 
pale-yellow amorphous from l-(4-bromo-2-chlorobenzyl)-6-carboxy-3-methyl-lH- 
indazole (0.25 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and 1- 
pentanesulfonamide (0.20 g). 

'H-NMR(DMSO-d6,<5 ppm) : 0.82(3H, t, J=7.2Hz), 1.24-1.40(4H, m), 1.67-1.73(2H, 
m), 2.51(3H, s), 3.52(2H, t, J=7.7Hz), 5.67(2H, s), 6.71(1H, d, J=8.3Hz), 7.46(1H, 
dd, J=8.3 and 1.9Hz), 7.64(1H, d, J=8.4Hz), 7.79(1H, d, J=2.0Hz), 7.87(1H, d, 
J=8.4Hz), 8.34(1H, s), 12.06(1H, brs) 
IR(Nujol) : 1694 cm-^ 
Example 61-2 

In the same manner as in E^unple 1, 6-(benzenesulfonylcarbamqyl)-l-(4- 
bromo-2-chlorobenzyl)-3-methyl-lH-indazole (0.19 was obtained as white 
aystals fh)m l-(4-bromo-2-chlorobenzyl)-6-carboxy-3-methyl-lH-indazole (0.25 
g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and benzenesulfonamide (0.21 
g). 

*H-NMR(DMSO-d6,d ppm) : 2.50(3H, s), 5.66(2H, s), 6.67(1H, d, J=8.3Hz), 
7.46(1H, dd, J=8.3 and 1.9Hz), 7.56(1H, d, J=8.4Hz), 7.64(2H, brt, J=6.6Hz), 
7.71(1H, brd, J=7.1Hz), 7.78(1H, d, J=7.1Hz), 7.80-7.84(lH, m), 8.01(2H, d, 
J=7.5Hz), 8.29(1H, s), 12.58(1H, brs) 
IR(Nujol) : 1702 on-^ 
mp: 213-215''C 
Easample 61-3 

In the same manner as in Example 1, (E)-l-(4-bromo-2-chlorobenzyl)-3- 
methyl-6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.18 g) was obtained 
as white crystals from l-(4-bromo-2-chlorobenzyl)-6-carboxy-3-methyl-lH- 
indazole (0.25 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.24 ^. 
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'H-NMR(DMSO-d6,(5 ppm) : 2.50(3H, s), 5.66(2H, s), 6.68(1H, d, J=8.4Hz),7.43- 

7.48{4H, m), 7.53(1H, d, J=15.6Hz), 7.63(1H, dd, J=8.5 and 1.3Hz), 7.67(1H, d, 

J=15.5Hz), 7.77(1H, d, J=1.9Hz), 7.78(2H, d, J=2.0H2), 7.85(1H, d, J=8.5Hz), 

8.34(1H, s), 12.35(1H, brs) 

IR(Nujol) : 1691 cm-^ 

inp:211.5-212.5*'C 

Ebcample 62-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(((E)-l-pentene-l-sulfonyl)carbamoyl)benzo[b]furan (0.095 g) was obtained as 
white crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (0.27 
g), N,N'-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and 1-pentene-l -sulfonamide 
(0.26 g). 

'H-NMR(DMSO-d6,(5 ppm) : 0.86(3H, t, J=7.4Hz), 1.39-1.48(2H, m), 2.23(2H, 
quartet, J=7.3Hz), 2.41(3H, s), 4.08(2H, s), 6.76(1H, d, J=15.1Hz), 6.83-6.90(lH, 
m), 7.17(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.3 and 2.2Hz), 7.60(1H, d, J=8.6Hz), 
7.64(1H, d, J=2.7Hz), 7.80(1H, dd, J=8.6 and 1.8Hz), 7.96(1H, d, J=1.7Hz), 
12.07(1H, brs) 
IR(Nujol) : 1659 cm'^ 
mp : 158-159'€ 
Example 62-2 

In the same manner as in Example 1, (E)-3-(2,4-dichloroben^l)-2-methyl- 
5-((2-phenylethenyl)sulfonylcarbamoyl)benzo[b]furan (0.14 gj was obtained as 
pale-yellow crystals fi-om 5-carboxy-3-(2,4-dichloroben2yl)-2-methylbenzo[b]furan 
(0.27 g), NjN'-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and (E)-{2- 
phenylethenyi)sulfonamide (0.31 g^. 

^H-NMR(DMSO-de,<5 ppm) : 2.39(3H, s), 4.07(2H, s), 7.15(1H, d, 
J=8.4Hz),7.31(lH, dd, J=8.4 and 2.1Hz), 7.40-7.57(6H, m), 7.62(1H, d, J=2.2Hz), 
7.69-7.72(2H, m), 7.83(1H, dd, J=8.6 and 1.8Hz), 7.97(1H, d, J=1.7Hz) 
IR(Nujol) : 1685 cm"^ 
mp : 184-185°C 
Example 62-3 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
((4-vinylbenzene)sulfonylcarbamoyl)benzo[b]furan (0.23 g) was obtained as a pale- 
yellow powder fh5m 5-carboxy-3-(2,4-dichloroben2yl)-2-methylbenzo-[b)furan 
(0.27 g), N,N'-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and 4- 
vinylbenzenesulfonamide (0.31 g). 

^H-NMR(DMSO-d6,(5 ppm) : 2.39(3H, s), 4.07(2H, s), 5.46{1H, d, J=ll.lHz), 
6.01(1H, d, J=17.6Hz), 6.82(1H, dd, J=17.7 and ll.lHz), 7.16(1H, d, J=8.4Hz), 
7.32(1H, dd, J=8.3 and 2.2Hz), 7.57(1H, d, J=8.7Hz), 7.62(1H, d, J=2.1Hz), 
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7.70(2H, d, J=8.4Hz), 7.75(1H, dd, J=8.6 and 1.8Hz), 7.91-7.94(3H, m), 12.40(1H, 

brs) 

IR(Nujol) : 1684 cm"^ 
mp:210-211''C 
Example 63-1 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)benzo[b]furan (0.20 g) was obtained as 
white crystals from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2-methylben2o(b]furan 
(0.25 g), N,N'-carbonyldiimidazole (0.23 g), DBU (0.22 ml) and 1-pentane- 
sulfonamide (0.22 g). 

^H-NMR(DMSO-d6,(5 ppm) : 0.77(3H, t, J=7.3Hz), 1.19-1.35(4H, m), 1.61-1.67(2H, 
m), 2.45(3H, s), 3.45-3.55(2H, m), 4.14(2H, s), 7.25(1H, d, J=8.1Hz), 7.36(1H, t, 
J=7.3Hz), 7.44(2H, t, J=7.6Hz), 7.54(1H, dd, J=8.0 and 1.8Hz), 7.61(1H, d, 
J=8.7Hz), 7.65(2H, d, J=7.3Hz), 7.76(1H, d, J=1.8Hz), 7.83{1H, dd, J=8.7 and 
1.8Hz), 8.05(1H, s), 12.01(1H, brs) 
IR(Nujol) : 1685 cm"^ 
mp : ISO-lSl'C 
Barample 63-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-phenylben5yl)-2-methylbenzo[b]furan (0. 18 g) was obtained as white 
crystals from 5-carbo3qy-3-(2-chloro-4-phenylbai2yl)-2-methylbenzo-[b]furan (0.25 
g), N,N'-carbonyldiimidazole (0.23 g), DBU (0.22 ml) and benzenesulfonamide (0.23 
g). 

*H-NMR(DMSO-de, d Ppm) : 2.43(3H, s), 4.12(2H, s), 7.22(1H, d, J=8.1Hz), 
7.37(1H, t, J=7.4Hz), 7.45(2H, t, J=7.6Hz), 7.53(1H, d, J=8.1Hz), 7.57-7.62(3H, m), 
7.63-7.69(3H, m), 7.74-7.77(2H, m), 7.95-8.00(3H, m), 12.45(1H, brs) 
IR(Nujol) : 1703 cm'^ 
mp : 185-186''C 
E^cample 63-3 

In the same manner as in Example 1, (E)-3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-((2-phenylethenyl)sulfonylcarbamoyl)benzo[b]furan (0.28 g) was 
obtained as white crystals from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2- 
methylbenzoIb]furan (0.25 g), N,N'-carbonyldiimidazole (0.23 g), DBU (0.22 ml) 
and (E)-(2-phenylethenyl)sulfonamide (0.27 ^. 

'H-NMR(DMSO-d6,(y Ppm) : 2.43(3H, s), 4.12(2H, s), 7.20(1H, d, J=7.8Hz), 7.34- 
7.58(10H, m), 7.64(2H, d, J=7.4Hz), 7.69(2H, brs), 7.75(1H, s), 8.04(1H, s) 
IR(Nujol) : 1698 cm'^ 
mp:218-219°C 
Eacample 63-4 
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In the same manner as in Example 1, 3-(2-chlon)-4-phenyibenzyi)-2- 
metiiyl-5-(4-vmylbenzenesulfonylcarbamo3d)benzo[b]furan (0.28 ^ was obtained 
as a white powder fix)m 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2- 
methylbenzo[b]furan (0.25 ^, N,N'-carbonyldiimidazole (0.23 gj, DBU (0.22 ml) 
and 4-vinylbenzenesulfonamide (0.27 ^. 

'H-NMR(DMSO-de,(5 ppm) : 2.43(3H, s), 4.12(2H, s), 5.44(1H, d, J=11.0Hz), 
5.99(1H, d, J= 17.7Hz), 6.78(1H, dd, J=17.7 and ll.OHz), 7.22(1H, d, J=8.2Hz), 
7.37(1H, t, J=7.2Hz), 7.44(2H, t, J=7.7Hz), 7.54(1H, dd, J=8,l and 1.8Hz), 7.59(1H, 
d, J=8.7Hz), 7.64-7.69(4H, m), 7.74-7.77(2H, m), 7.93(2H, d, J=8.4Hz), 8.00(1H, d, 
J=1.7Hz), 12.46(1H, brs) 
IR(Nujol) : 1706 cm"^ 
mp : 176-178''C 
Example 63-5 

In the same manner as in Example 1, 3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-(((E)-l-pentene-l-sulfonyl)carbamoyl)benzo[b]furan (0.28 g) was 
obtained as a white powder from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2- 
methylbenzo[b]furan (0.22 g), N,N'-carbonyldiimidazole (0.16 gj, DBU (0.15 ml) 
and 1-pentene-l -sulfonamide (0.27 g). 

*H-NMR(DMSO-de,(J ppm) : 0.84(3H, t, J=7.4Hz), 1.37-1.45(2H, m), 2.18-2.24(2H, 
m), 2.45(3H, s), 4.14(2H, s), 6.75(1H, d, J=15.2Hz), 6.82-6.89(lH, m), 7.23(1H, d, 
J=8.0Hz), 7.37(1H, t, J=7.4Hz), 7.44(2H, t, J=7.6Hz), 7.77(1H, d, J=1.9Hz), 
7.81(1H, d, J=8.6Hz), 8.04(1H, s), 12.07(1H, brs) 
IR(Nujol) : 1688 cm'^ 
mp : 166-167''C 
Eicample 64-1 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-2- 
methyl-5-(l-pentanesulfonylcarbamqyl)benzo[b]furan (0.07 ^ was obtained as 
white crystals from 3-(4-bromo-2-dilorobenzyl)-5-carboxy-2-methylbenzo- 
[bjfuran (0.21 g), N,N'-carbonyldiimidazole (0.19 g), DBU (0.18 ml) and 1- 
pentanesulfonamide (0.18 g). 

*H-NMR(DMSO-d6,(5 ppm) : 0.81(3H, t, J=7.3Hz), 1.23-1.29(2H, m), 1.31-1.38(2H, 
m), 1.63-1.70(2H, m), 2.42{3H, s), 3.49(2H, t, J=7.8Hz), 4.07(2H, s), 7.12(1H, d, 
J=8.4Hz), 7.45(1H, dd, J=8.3 and 2.1Hz), 7.61(1H, d, J=8.6Hz), 7.75(1H, d, 
J=2.1Hz), 7.82(1H, dd, J=8.6 and 1.9Hz), 7.99(1H, d, J=1.7Hz), 11.95(1H, brs) 
IR(Nujol) : 1688 cm"^ 
mp: 133-134.5°C 
^cample 64-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
bromo-2-chlorobenzyl)-2-methylbenzo[b]furan (0.2 1 g) was obtained as white 
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crystals fh)m 3-(4-bromo-2-ciilorobenzyl)-5-carbo3gr-2-methylbenzo-[b]furan (0.21 
g), N,N'-carbonyldiimidazole (0. 19 g), DBU (0. 18 ml) and benzenesulfonamide (0 18 
g). 

^H-NMR(DMSO-de,<5 ppm) : 2.39(3H, s), 4.05(2H, s), 7.09{1H, d, J=8.3Hz), 
7.45(1H, dd, J=8.3 and 2.0Hz), 7.58(1H, d, J=8.7Hz), 7.62(2H, t, J=7.7H2^, 7,68- 
7.72(1H, m), 7.74(1H, d, J=2.1H2), 7.75(1H, dd, J=8.7 and 1.8Hz), 7.93(1H, d, 
J=1.7Hz), 7.95-7.99(2H, m), 12.45(1H, brs) 
IR(Nujol) : 1703 cm-^ 
mp : 176-177''C 
Example 64-3 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chloroben2yl)-2- 
methyl-5-((2-phenylethenyl)sulfonylcarbamoyl)benzo[b]furan (0.13 g) was 
obtained as white crystals from 3-(4-bromo-2-chlorobenzyl)-5-carboxy-2- 
methylbenzo[b]furan (0.21 g), N,N'-carbonyldiimidazole (0.19 g), DBU (0.18 ml) 
and (E)-(2-phenylethenyl)sulfonamide (0.21 g). 

^H-NMR(DMSO-de,(y Ppm) : 2.40(3H, s), 4.05(2H, s), 7.09(1H, d, J=8.3Hz), 7.42- 
7.47(5H, m), 7.49(1H, d, J=15.4Hz), 7.59(1H, d, J=8.7Hz), 7.64(1H, d, J=15.5Hz), 
7.73(1H, d, J=2. IHz), 7.74-7.77(lH, m), 7.82(1H, dd, J=8.7 and 1.9Hz), 7.99(1H, d, 
J=1.8Hz), 12.20(1H, brs) 
IR(Nujol) : 1687 cm"^ 
mp: 214-215"C 
Bsample 65-1 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
[(4-methylbenzene)su]fonylcarbamGyl]-3H-imidazo[4,5-b]Ryridine (84 mg) was 
obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H- 
imidazol4,5-b]pyridine-5-carboxyUc add (100 mg) and (4-methylbenzene)- 
sulfonamide (76 m^. 

^H-NMR(CDCl3) : 2.42(3H, s), 2.62(3H, s), 5.55(2H, s), 6.70(1H, d, J=8Hz), 7.21(1H, 
dd, J=8 and IHz), 7.35(2H, d, J=8Hz), 7.52(1H, d, J=lHz), 8.01-8.12(3H, m) 
Mass(ESI) : m/z487 (M-1) 
mp : 127-128°C 
E^rample 65-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (96 mg) was 
obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 n^) and (4-vinylbenzene)- 
sulfonamide (82 mg). 

^H-NMR(CDCy : 2.60(3H, s), 5.42(1H, d, J=10Hz), 5.54{2H, s), 5.89(1H, d, 
J=16Hz), 6.65-6.80(2H, m), 7.21(1H, dd, J=8 and IHz), 7.50-7.59(3H, m), 8.04- 
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8.14(4H,m) 

Mass{ESI) : m/z 499 (M-1) 
mp : 194-195'C 
Example 65-3 

In the same manner as in Example 1, (E)-3-(2,4-dichlon)benzjrl)-2-methyl- 
5-I(2-phenylethenyl)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (96 mg) was 
obtained as colorless crystals from 3-(2,4-dichloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (E)-(2-phenylethene)- 
sulfonamide (82 mg). 

^H-NMR{CDCl3) : 2.61(3H, s), 5.56(2H, s), 6.62(1H, d, J=8Hz), 7. 10-7.2 1(2H, m), 
7.37-7.46(2H, m), 7.50-7.58(2H, m), 7.82(1H, d, J=15Hz), 8.1 1(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz), 10.0(1H, s) 
Mass(ESI) : m/z 499 (M-1) 
mp: 192-194''C 
E^cample 65-4 

In the same manner as in Example 1, 5-((5-chlorothiophene-2- 

yl)sulfonylcarbamoyl)-3-(2,4-dichlorobenz7l)-2-methyl-3H-imidazo[4,5-b]pyridine 
(150 mg) was obtained as a white powder from 3-(2,4-dichlorobenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (165 mg) and 5-chlorothiophene-2- 
sulfonamide (140 mg). 

'H-NMR(CDCl3) : 2.61{3H, s), 5.55(2H, s), 6.68(1H, d, J=8Hz), 6.95(1H, d, J=4Hz), 
7.20(1H, dd, J=8 and 2Hz), 7.52(1H, d, J=2Hz), 7.76(1H, d, J=4Hz), 8.11(1H, d, 
J=8Hz), 8.15(1H, d, J=8Hz), 10.05(1H, brs) 
Mass(ESI) : m/e 513 (M-H)" 
mp : 206-207'C 
Example 65-5 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 

yl)sulfonylcarbamoyl)-3-(2,4-dichloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine 
(152 mg) was obtained as a white powder from 3-(2,4-dichloroben2yl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carbQ35ylic add (166 mg) and 5-bromothiophene-2- 
sulfonamide (176 m^. 

^H-NMR(CDCl3) : 2.64(3H, s), 5.56(2H, s), 6.68(1H, d, J=8Hz), 7.10(1H, d, J=4Hz), 
7.22(1H, d, J=8Hz), 7.53(1H, s), 7.74(1H, d, J=4Hz), 8.1 1(1H, d, J=8Hz), 8.16(1H, d, 
J=8Hz), 10.05(1H, brs) 
Mass(ESI) : m/e 557, 559 (M-H)" 

mp : les-ieg'C 

Example 66-1 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chlorobenzyl)-2- 
methyl-5-[(2-phenylethenyl)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (77 mg) 
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was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazD[4,5-b]p3midine-5-carbQJcyKc acid (100 mg) and (E)-(2- 
phenylethene)sulfonamide (72 m^. 

^H-NMRlCDCy : 2.61(3H, s), 5.56(2H, s), 6.62(1H, d, J=8Hz), 7.15(1H, d, J=15Hz), 
7.33(1H, dd, J=8 and IHz), 7.38-7 .46{3H, m), 7.50-7.58(2H, m), 7.68(1H, brs), 
7.81(1H, d, J=15Hz), 8.11(1H, d, J=8Hz), 8.19{1H, d, J=8Hz), 10.0(1H, brs) 
Mass(ESI) : m/z 545 (M-l) 
mp : 204-205°C 
Ebeaxnple 66-2 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-2- 
methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyridine (96 mg) 
was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (4-vinylbenzene)- 
sulfonamide (72 mg). 
'H-NMR(CDCl3 ) : 2.61(3H, s), 5.44(1H, d, J=10Hz), 5.52(2H, s), 5.89(1H, d, 
J=16Hz), 6.61(1H, d, J=8Hz), 6.75(1H, dd, J=16 and lOHz), 7.38(1H, d, J=8Hz), 
7.54(2H, d, J=8Hz), 7.69(1H, brs), 8.03-8. 15(4H, m) 
Mass(ESI) : m/z 545 (M-l) 
mp: 208-2 10°C 
Example 67-1 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (70 mg) 
was obtained as colorless crystals fix)m 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbaxylic acid (100 mg) and (4- 
vinylben2ene)sulfonamide (73 mg). 

*H-NMR(CIX;i3 ) : 2.67(3H, s), 5.42(1H, d, J=10Hz), 5.61(2H, s), 5.85(1H, d, 
J=16Hz), 6.70(1H, dd, J=16 and lOHz), 6.89(1H, d, J=8Hz), 7.38-7.52(6H, m), 
7.59(2H, d, J=8Hz), 7.73(1H, brs), 8.01-8.12(4H, m) 
Mass(ESI) : m/z 541 (M-l) 
mp : 178-179°C 
Example 67-2 

In the same manner as in Example 1, (E)-3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-[(2-phenylethenyl)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (78 m^ 
was obtained as colorless crystals from 3-(2-chloro-4-phenylben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (E)-(2- 
phenylethene)sulfonamide (73 mg). 

^H-NMR(CDCl3) : 2.66(3H, s), 5.61(2H, s), 6.80(1H, d, J=8Hz), 7.12(1H, d, J=15Hz), 
7.34-7.60(llH, m), 7.71(1H, d, J=2Hz), 7.79(1H, d, J=15Hz), 8.11(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz), 10.6(1H, brs) 

232 



Mass(ESI) : m/z 541 (M-1) 
mp:216-218*'C 
Example 67-3 

In the same manner as in Example 1, 3-(2-chlon}-4-phenylbenzyl)-5-[(5- 
cWorolhiophene-2-yl)sulfonylcarbamoyl]-2-metiiyl-3H-im (78 
mg) was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and 5- 
chlorothiophene-2-sulfonamide (79 mg). 

^H-NMR(CDCl3) : 2,69(3H, s), 5.60(2H, s), 6.84-6.91(2H, m), 7.34-7.50(4H, m), 
7.52-7.60(2H, m), 7.67-7.74(2H, m), 8,09(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass{ESI) : m/z 555 (M-1) 
mp:210-212"C 
Example 67-4 

In the same manner as in Example 1, 3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-inaidazo[4,5-b]pyridin^ (22 1 
mg) was obtained as colorless crystals from 3-(2-chloro-4-'phenylbenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and (4- 
methylbenzene)sulfonamide (136 mg). 

*H-NMR(CDCl3) : 2.39(3H, s), 2.67(3H, s), 5.62(2H, s), 6.87(1H, d, J=8Hz), 7.27(2H, 
d, J=8Hz), 7.36-7.50{4H, m), 7.58(2H, d, J=8Hz), 7.72(1H, d, J=2Hz), 7.99(2H, d, 
J=8Hz), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 
Mass(ESI) : m/z 529 (M-1) 
mp : 171-173'C 
Etxample 67-5 

In the same manner as in Example 1, 5-[(5-bromGthiophen-2- 
yl)sulFonylcarbamoyl]-3-(2-chloro-4-phenylben2yl)-2-methyl-3H-iaiiidazo[4,5- 
b]pyridine (198 mg) was obtained as colorless crystals from 3-(2-chloix>-4- 
phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (200 mg) and 
5~bromothiophene-2-sulfonamide (192 mg). 

^H-NMR(CDCl3 ) : 2.68(3H, s), 5.61(2H, s), 6.87(1H, d, J=8Hz), 7.03(1H, d, 
J=5Hz), 7.36-7.50(4H, m), 7.57(2H, d, J=8Hz), 7.65(1H, d, J=5Hz), 7.72(1H, s), 
8.09(1H, d, J=8Hz), 8.15(1H, d, J=8Hz). 

Mass(ESI) : m/z 601 (M-1) 

mp : 205-207"C 
Example 67-6 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-5-[(4- 
ethylbenzene)sulfonylcarbamoyl]-2-methyl-3H-irmdazo[4,5-b]p3nidine (213 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyiidine-5-carboxylic acid (200 mg) and (4- 
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ethylbenzene)sulfonamide (147 mg). 

*H-NMR(CDCl3 ) : 1.22(3H, t, J=8Hz), 2.63-2.75(5H, m), 5.62(2H, s), 6.88(1H, d, 
J=8Hz), 7.29(2H, d, J=8Hz), 7.36-7.50(4H, m), 7.60{2H, d, J=8Hz), 7.73(1H, d, 
J=2Hz), 8.01(2H, d, J=8Hz), 8.07(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 

Mass(ESI) : m/z 529 (M-1) 

mp : 205-206't: 
Example 68 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamc!yi)-3-[2- 
chloro-4-(thiophen-2-yl)ben2yl]-2-methyl-3H-iniidazo[4,5-b]pyridme (53 mg) was 
obtained as colorless crystals from 3-[2-chloro-4-(thiophene-2-yl)benzyl]-2- 
methyl-3H-imidazo[4,5-b]p5nidine-5-carboxylic acid (58 mg) and 
benzenesulfonamide (36 mg) . 

^H-NMR(CDCl3 ) : 2.66(3H, s), 5.59(2H, s), 6.85(1H, d, J=8Hz), 7.10(1H, t, J=4Hz), 
7.32-7.39(2H, m), 7.44-7.52(3H, m), 7.59(2H, d, J=8Hz), 7.72(1H, brs), 8.05- 
8.14(4H, m). 

Mass(ESI) : m/z 521 (M-1) 
mp : 225-226''C 
Example 69 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-[2- 
chloro-4-(5-chlorothiophene-2-yl)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine (27 
mg) was obtained as colorless crystals ftom 3-[2-chloro-4-(5-dilorothiophene-2- 
yl)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (30 mg) and 
benzenesulfonamide (17 m^. 

*H-NMR(CDCl3 ) : 2.66(3H, s), 5.59(2H, s), 6.82(1H, d, J=8Hz), 
6.91(1H, d, J=4Hz), 7.12(1H, d, J=4Hz), 7.38(1H, d, J=8Hz), 7.46-7.54(2H, m), 
7.59-7.65(2H, m), 8.04-8. 19(4H, m). 

Mass(ESI) : m/z 555 (M-1) 

mp:215-217-C 
Example 70-1 

In the same manner as in Example 1, 3-(2-chloro-4-ethylben2yl)-2- 
methyl-5-(l-pentanesulfonyIcarbamoyl)-3H-imidazo[4,5-b]p3aidine (42 mg) was 
obtained as pale-yellow crystals from 3-(2-chloro-4-ethylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (42 m^ and 1-pentanesulfonamide (29 
mg). 

^H-NMR(CDCl3 ) : 0.89(3H, t, J=8Hz), 1.22(3H, d, J=8Hz), 1.28-1.50(4H, m), 
1.81-1.95(2H, m), 2.58-2.68(5H, m), 3.51-3.59(2H, m), 5.55(2H, s), 6.65(1H, d, 
J=8Hz), 7.02(1H, brd, J=8Hz), 7.31(1H, brs), 8.12(1H, d, J=8Hz), 8.20(1H, d, 
J=8Hz), 9.81(1H, brs). 

Mass(ESI) : m/z 461 (M-1) 
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mp : 138-139°C 
Eacample 70-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamqyl)-3-(2- 
chlon)-4-ethylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (30 m^ was obtained 
as pale-yellow crystals firom 3-(2K:hloro-4-ethylbenzyl)-2-methyl-3H-imida2o[4,5- 
b]pyridine-5-carboxylic acid (42 mg^ and benzenesulfonamide (30 m^. 

*H-NMR(CDCl3) : 1.24(3H, t, J=8Hz), 2.59-2.70(5H, m), 5.56(2H, s), 6.68(1H, d, 
J=8Hz), 7.04(1H, bid. J=8Hz), 7.33(1H, brs), 7.51-7.68(3H, m), 8.05(1H, d, J=8Hz), 
8.10(1H, d, J=8Hz), 8.19(2H, d, J=8Hz). 

Mass(ESI) : m/z 467 (M-1) 

mp : 167-168°C 
Example 70-3 

In the same manner as in Example 1, 3-(2-chloro-4-ethylbenzyl)-2- 
methyl-5-[(4-methyIbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (33 
mg) was obtained as pale-yellow crystals from 3-(2-chloro-4-ethylben2yl)-2- 
methyl-3H-imidazo[4,5-blpyridrne-5-carboxylic acid (42 mg) and (4- 
methylbenzene) sulfonamide (33 mg). 

'H-NMR(CDCl3 ) : 1.24(3H, t, J=8Hz), 2.41(3H, s), 2.60-2.70(5H, m), 5.56(2H, s), 
6.65(1H, d, J=8Hz), 7.04(1H, brd, J=8Hz), 7.30-7.37(3H, m), 8.01-8.10(4H, m). 

Mass(ESI) : m/z 481 (M-1) 

mp : 190-191°C 
Example 70-4 

In the same manner as in Example 1, (E)-3-(2-chloro-4-ethylbenzyl)-2- 
methyl-5-[(2-phenylethenyl)sulfonylcarbamoyll-3H-imi(tezo[4,5-b]p(yTidine (33 m^ 
was obtained as pale-yellow crystals fh)m 3-(2-chloro-4-ethylbenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic add (42 m^ and (E)-(2- 
phenylethene)sulfonamide (35 mg). 
'H-NMR(CDC]3 ) : 1.23(3H, t, J=8Hz), 2.57-2.68(5H, m), 5.55(2H, s), 6.61(1H, d, 
J=8Hz), 7.02(1H, brd, J=8Hz), 7.15(1H, d, J=15Hz), 7.31(1H, brs), 7.36-7.46(3H, 
m), 7.55(2H, d, J=8Hz), 7.81(1H, d, J=15Hz), 8.09(1H, d, J=8Hz), 8.18(1H, d, 
J=8Hz). 

Mass(ESI) : m/z 493 (M-1) 
mp : 184-185''C 
Example 71 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-vinylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (46 mg) was obtained 
as pale-yellow crystals from 3-(2-chloro-4-vinylbenzyl)-2-methyl-3H-imida2X)[4,5- 
b]pyridine-5-carboxylic acid (125 mg) and benzenesulfonamide (69 mg). 
^H-NMR(CDCl3 ) : 2.62(3H, s), 5.37(1H, d, J=10Hz), 5.57(2H, s), 5.80(1H, d, 
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J=16Hz), 6.68(1H, dd, J=16 and lOHz), 6.86(1H, d, J=8Hz), 7.23-7.30(lH, 
overlapped with HgO), 7.49-7.69(4H, m), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz), 
8.17(2H, d, J=8Hz). 

Mass(ESI) : m/z 465 (M-1) 

mp : 174-175''C 
E<xample 72 

In the same manner as in Escample 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chlon)-4-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (50 was obtained 
as a white powder from 3-(2-chloro-4-methylbenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (60 mg] and benzenesulfonamide (49 mg). 

*H-NMR(CDCl3 ) : 2.35(3H, s), 2.61(3H, s), 5.54(2H, s), 6.66(1H, d, J=8Hz), 
7.02(1H, d), 7.31(1H, s), 7.48-7.69(3H, m), 8.00-8.10(2H, m), 8. 12-8.2 1(2H, m), 
10.05(1H, brs). 

Mass(ESI) : m/e 453 (M-H)- 

mp:213-215°C 
Example 73 

In the same manner as in Example 1, 5-(ben2enesulfonylcarbamoyl)-3-(2- 
chloro-4-(n-pentyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (81 mg) was 
obtained as a white powder from 3-(2-chloro-4-(n-pentyl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (110 mg) and benzene-sulfonamide (70 
mg). 

^H-NMR(CDCl3 ) : 0.88(3H, t, J=7Hz), 1.24-1.38(4H, m), 1.50-1.68(2H, m) 2.52- 
2.64(2H, m), 2.62(3H, s), 5.56(2H, s), 6.64(1H, d, J=8Hz), 7.02(1H, d, J=8Hz), 
7.31(1H, s), 7.48-7.68(3H, m), 8.01-8. 12(2H, m), 8. 14-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 509 (M-H)- 

mp: 174-175»C 
Example 74 

In the same manner as in Example 1, 5-(benzenesulfonylcarbampyl)-3-(2- 
chloro-4-isobutylbenzyI)-2-methyl-3H-imidazo[4,5-b]pyridine (99 mg) was 
obtained as a white powder from 3-(2-chloro-4-isobutylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (102 mg) and benzenesulfonamide (70 
mg). 

^H-NMR(CDCl3 ) : 0.90(6H, d, J=7Hz), 1.76-1.95(1H, m), 2.46(2H, d, J=7Hz), 
2.61(3H, s), 5.56(2H, s), 6.63(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 7.29(1H, s), 
7.49-7.68{3H, m), 8.01-8. 12(2H, m), 8.14-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 495 (M-H)- 

mp : 183-184'C 
Example 75 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
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cWoro-4-(cyclohe3grlmethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]py^ (120 mg) 
was obtained as a white powder from 3-(2-chloro-4-(cyclohe3cyl-methyl)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (141 mg) and 
benzenesulfonamide (88 mg). 

^H-NMR(CDCl3 ) : 0.82-1.76(1 IH, m), 2.46{2H, d, J=7Hz), 2.61(3H, s), 5.56(2H, 
s), 6.61(1H, d, J=8Hz), 6.97(1H, d, J=8Hz), 7.28{1H. s), 7.49-7.69(3H, m), 8.01- 
8.12(2H, m), 8.14-8.21(2H. m), 10.05(1H, brs). 

Mass(ESI) : m/e 535 (M-H)" 

mp : 170-171"C 
ETcample 76 

In the same manner as in Example 1, (E)-5-(benzenesulfonylcarbamoyl)-3- 
(2-chloro-4-(2-phenylethenyl)ben2yl)-2-methyl-3H-imidazoI4,5-b]pyridine(128 
mg) was obtained as a white powder from (E)-3-(2-chloro-4-(2-phenylethenyl)- 
benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (140 mg) and 
benzenesulfonamide (85 m^. 

^H-NMR(CDCl3 ) : 2.66(3H, s), 5.58(2H, s), 6.83(1H, d, J=8Hz), 7.03(1H, d, 
J=16Hz), 7.16(1H, d, J=16Hz), 7.27-7.66(10H, m), 8.01-8.1 1(2H, m), 8. 1 1-8.30(2H, 
m), 10.05(1H, brs). 

Mass(ESI) : m/e 541 (M-H)" 

mp : 262-263°C 
Example 77 

In the same manner as in Example 1, 5-(ben2enesiilfonylcarbamqyl)-3-(4- 
ben2yloxy-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (8 mg) was 
obtained as a white powder from 3-(4-benzylQ3gr-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]Ryridine-5-carbo3cylic add (98 m^ and benzenesulfonamide (57 
m^. 

»H-NMR(CDCl3 ) : 2.63(3H, s), 5.08(2H, s), 5.52(2H, s), 6.79(1H, d, J=8Hz), 
6.88(1H, dd, J=8 and 2Hz), 7. 12(1H, d, J=2Hz), 7.30-7.45(5H, m), 7.48-7.66(3H, 
m), 8.00-8.10(2H, m), 8.12-8.22(2H. m), 10.05(1H, brs). 

Mass(ESI) : m/e 545 (M-H)" 

mp : 190-191'C 
Eacamide 78 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-methoxyben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (51 mg) was 
obtained as a white powder from 3-(2-chloro-4-metho3Qrbenzyl)-2-methyl-3H- 
imidazo[4,5-blpyridine-5-carbo3g^lic add (65 and benzenesulfonamide (50 
mg). 

^H-NMR(CDCl3 ) : 2.63(3H, s), 3.81(3H, s), 5.51(2H, s), 6.80(2H, s), 7.02(1H, s), 
7.49-7.68(3H, m), 7.99-8. 10(2H, m), 8.12-8.22(2H, m), 10.50(1H, brs). 
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Mass{ESI) : m/e 469 (M-Hj^ 
mp : 151-152''C 
Example 79 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-isopropoxybenzyl)-2-methyl-3H-imiciazol4,5-b]pyridine (53 mg) was 
obtained as a white powder from 3-(2-chloro-4-isopropo:grben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxyMc add (61 m^ and benzenesulfonamide (45 
mg). 

^H-NMR{CDCl3 ) : 1.33(6H, d, J=7Hz), 2.63(3H, s), 4.53(1H, sept, J=7Hz), 
5.50(2H, s), 6.75(2H, s), 7.00(1H, s), 7.48-7.70(3H, m), 8.03(1H, d, J=8Hz), 
8.07(1H, d, J=8Hz), 8.16(2H, d, J=8Hz), 10.20(1H, brs). 

Mass(ESI) : m/e 497 (M-H)' 

mp: 177-179''C 
E^cample SO 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(n-but03Qr)-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (88 mg) was 
obtained as a white powder from 3-(4-(n-but03cy)-2-chlorobenzyI)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (75 m^ and benzenesulfonamide (51 
mg). 

^H-NMR(CDCl3 ) : 0.98(3H, t, J=7Hz), 1.39-1.57(2H, m), 1.69-1.82(2H, m), 
2.63(3H, s), 3.97(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.49-7.68(3H, 
m), 7.99-8. 10(2H, m), 8. 13-8.20(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 511 (M-H)" 

mp: 181-182°C 
Bmmple 81 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-((c5^ohexylmethyl)oxy^)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine(^^ 
mg) was obtained as a white powder from 3-(2-chloro-4-((cyclohexylmethyl)- 
03gr)ben2yl)-2-methyl-3H-imidazo[4,5-blpyridine-5-carbo3Q?lic add (45 mg) and 

benzenesulfonamide (30 m^. 

*H-NMR(CDCl3 ) : 0.95-1.90(llH, m), 2.62(3H, s), 3.74(2H, d, J=7Hz), 5.51(2H, 
s), 6.78(2H, s), 7.01(1H, s), 7.48-7.68(3H, m), 7.99-8.09(2H, m), 8.12-8.21(2H, m), 
10.05(1H, brs). 

Mass(ESI) : m/e 551 (M-H)" 

mp: 122-125°C 
Example 82 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-((2-(N-methyl-N-(2-pyridinyl)amino)ethyl)ox^)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (54 mg) was obtained as a white powder from 3-(2-diloro- 
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4-((2-(N-methyl-N-(2-pyridmyl)a3iiino)ethyl)oxy)benzyl)-2-methyl-3H^ 
b]pyridine-5-carbo3£ylic acid (103 mg) and benzenesulfonamide (56 rag). 

iH-NMR(CDCl3) : 2.62(3H, s), 3. 12(3H, s), 3.98(2H, t, J=5Hz), 4. 19(2H, t, J=5Hz), 
5.51(2H, s), 6.51(1H, d, J=8Hz), 6.57(1H, dd, J=8 and 5Hz), 6.78(2H, s), 7.10(1H, s), 
7.38-7.67{4H, m), 7.99-8. 10(2H, m), 8.12-8.21(3H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 591 (M+H)* 

mp : 104-105°C 
Emmple 83 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-(methylthio)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (53 mg) was 
obtained as a white powder from 3-{2-chloro-4-(methylthio)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carb03iylic acid (131 mg) and benzenesulfonamide (92 
mg). 

^H-NMR(CDCl3 ) : 2.49(3H, s), 2.62(3H, s), 5.52(2H, s), 6.74(1H, d, J=8Hz), 
7.10(1H, d, J=8Hz), 7.33(1H, s), 7.48-7.68(3H, m), 8.00-8. 10(2H, m), 8.12-8.20(2H, 
m), 10.05(1H, brs). 

Mass(ESI) : m/e 485 (M-H)" 

mp : 165-166°C 
Example 84 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-(methylsumnyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (90 mg) was 
obtained as a pale-yeUow powder from 3-(2-chloro-4-(methyl-snlfinyl)ben2yl)-2- 
methyl-3H-imida2o[4,5-b]pyridine-5-carbcH!ylic add (99 mg) and 
benzenesulfonamide (64 m^. 

*H-NMR(CDCl3 ) : 2.63(3H, s), 2.78(3H, s), 5.63(2H, s), 6.82(1H, d, J=8Hz), 
7.43(1H, d, J=8Hz), 7.50-7.71(3H, m), 7.88(1H, s), 8.05-8. 15(2H, m), 8.15-8.22(2H, 
m), 10.05(1H, brs). 

Mass(ESI) : m/e 501 (M-H)' 

mp : 230-23 l-C 
EUcample 85 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cmoro-4-(methanesulfonyl)ben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine (118 mg) 
was obtained as white crystals from 3-(2-chloro-4-(methane-sulfonyl)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbo3qyUc acid (100 mg) and 
benzenesulfonamide (62 mg). 

^H-NMR{DMSO-de) : 2.48(3H, s), 3.29(3H, s), 5.93(2H, s), 6.93(1H, d, J=8Hz), 
7.63(2H, t, J=8Hz), 7.70-7.80(2H, m), 7.90(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 
8.13-8.18(2H, m). 

Mass(ESI) : m/z 5 17 (M-H)' 

239 



Example 86 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(benzylamino)-2-chloix)benzyl)-2-methyl-3H-imidazo[4,5-^^ (55 m^ was 

obtained as pale-yellow crystals from 3-(4-(benzylamino)-2-chlorobenzyl)-2- 
methyl-3H-iirddazo[4,5-b]pyridine-5-carboxylic acid (70 mg) and 
benzenesulfonamide (41 m^. 

^H-NMR(DMSO-d^) : 2.45{3H, s), 4.23(2H, d, J=6Hz), 5.62(2H, s), 6.49(1H, dd, 
J=2 and 8Hz), 6.61-6.68(3H, m), 7.20-7.32(5H, m), 7.65(2H, t, J=8Hz), 7.72(1H, t, 
J=7Hz), 7.87(1H, dd, J=l and 8Hz), 8.03(2H, d, J=8Hz), 8.07(1H, d, J=8Hz). 

Mass(ESI) : m/z 544 (M-H)- 
Example 87 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(n-butylamino)-2-chlorobenzyl)-2-methyl-3H-irmdazo[4,5-b]pyridine (50 mg) was 
obtained as pale-yellow crystals from 3-(4-(n-butylamino)-2-chloroben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (45 mg) and 
benzenesulfonamide (29 mg). 

^H-NMR(DMSO-de) : 0.89(3H, t, J=8Hz), 1.30- 1.42 1(2H, m), 1,43-1.55(2H, m), 
2.47(3H, s), 2.93(2H, q, J=7Hz), 5.63(2H, s), 5.97(1H, t, J=7Hz), 6.45(1H, d, J=8Hz), 
6.63(1H, d, J=7Hz), 6.67(1H, d, J=8Hz), 7.65(2H, t, J=7Hz), 7.73(1H, t, J=7Hz), 
7.87(1H, dd, J=l and 8Hz), 8.02(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/z 510 (M-H)" 
Example 88 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-(N,N-dimethylaniino)benzyl)-2-methyl-3H-imidazo[4,5-b]py^ (60 mg) 
was obtained as white crystals fix)m 3-(2-chlon>-4-(N,N-dimethyl-amino)benzyl)-2- 
methyl-3H-imidazol4,5-b]pyridine-5-carboxylic acid (55 mg) and 
benzenesulfonamide (38 mg). 

^H-NMR(DMSO-de) : 2.48(3H, s), 2.89(6H, s), 5.68(2H, s), 6.60(1H, dd, J=2 and 
8Hz), 6.74(1H, d, J=8Hz), 6.77(1H, d, J=2Hz), 7,64(2H, t, J-8Hz), 7.73(1H, t, 
J=8Hz), 7.86(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/z 482 (M-H)" 
Esample 89 

In the same manner as in Example 1, 3-(4-(acetamido)-2-chloroben2yl)-5- 
{benzenesulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5-b]pyridine (92 mg) was 
obtained as white crystals from 3-(4-(acetylamino)-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (98 and benzenesulfonamide (64 
mg). 

*H-NMR(DMSO-de) : 2.02(3H, s), 2.44(3H, s), 5.73(2H, s), 6.73(1H, d, J=8Hz], 
7.27(1H, d, J=8Hz), 7.60(2H, t, J=7Hz), 7.70(1H, t, J=7Hz), 7.86(1H, d, J=8Hz), 
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7.97-8.00(3H, m), 8.10(1H, d, J=8Hz). 
Mass(ESI) : m/z 496 (M-H)" 
Example 90 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-(met±ianesulfonylamino)ben2yl)-2-methyl-3H-i^ (6 1 

mg) was obtained as pale-yellow crystals from 3-{2-chloro-4- 
(methanesulfonylamino)ben2yl)-2-methyl-3H-irnidazo[4,5-b]p3nridine 
acid (69 mg) and benzenesulfonamide (41 mg). 

'H-NMR(DMSO-d^) : 2.47(3H, s), 3.04(3H, s), 5.77(2H, s), 6.78(1H, d, J=8Hz), 
7.10(1H, d, J=8Hz), 7.36(1H, s), 7.62(2H, t, J=7Hz), 7.71(1H, t, J=7Hz), 7.87(1H, d, 
J=8Hz), 8.02(2H, d, J=8Hz), 8.11(1H, d, J=8Hz). 

Mass(ESI) : m/z 532 (M-H)' 
EiXample 91 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (284mg) was obtained 
as pale-brown crystals from 3-(2-chloro-4-nitroben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (240 mg) and benzenesulfonamide (163 mg). 

^H-NMR(DMSO-d€) : 2.47(3H, s), 5.93(2H, s), 6.93(1H, d, J=8Hz), 7.63(2H, t, 
J=7Hz), 7.72(1H, t, J=7Hz), 7.90(1H, d, J=8Hz), 8.08(1H, dd, J=2 and 8Hz), 
8.15(1H, d, J=8Hz), 8.43(1H, s). 

Mass(ESI) : m/z 484 (M-H)" 
E^zample 92 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-formylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (115 mg) was 
obtained as colorless crystals from 3-(2-chloro-4-formylben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (199 mg) and benzenesulfonamide (142 
mg). 

^H-NMR(DMSO-d6) : 2.48(3H, s), 5.92(2H, s), 6.91{1H, d, J=8Hz), 7.60-7.69(2H, m), 
7.71(1H, d, J=8Hz), 7.79(1H, d, J=8Hz), 7.90(1H, d, J=8Hz), 8.02(2H, d, J=8Hz), 
8.10-8.19(2H, m), 9.99(1H, s), 12.25(1H, brs) 
Mass(ESI) : m/z 467 (M-1) 
mp : 253-255"C 
E^zample 93 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-[2- 
chloro-4-[(2,4-dioxo- 1 ,3-thiazolidine-5-ylidene)methyl]benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine (46 mg) was obtained as pale-yellow crystals from 3-[2- 
chloro-4-[(thiazoUdine-2,4-dione-5-ylidene)methyl]benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (59 m^ and benzenesulfonamide (32 
mg). 
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^H-NMR(DMSO-d6) : 2.48(3H, s), 5.89(2H, s), 6.85(1H, d, J=8Hz), 7.45(1H, brd, 
J=8Hz), 7.60-7.75(3H, m), 7.79(1H, s), 7.86(1H, s), 7.90(1H, d, J=8Hz), 8.00- 
8.05(2H, m), 8.15(1H, d, J=8Hz). 

Mass{ESI) : m/z 566 (M-1) 

mp : 271-274'C 
Example 94 

In the same manner as in Example 1, 5-{benzenesulfonylcarbamoyl)-3-(2- 
(^oro-4-fluoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (67 m^ was obtained 
as white crystals from 3-(2-chloro-4-fluorobenz5^1)-2-methyl-3H-imida2oI4,5- 
b]pyridine-5-carboxylic acid (65 mg) and benzenesulfonamide (48 mg). 

*H-NMR(DMSO-d6) : 2.47(3H, s), 5.81(2H, s), 6.85(1H, dt, J=l and 8Hz), 7.15(1H, 
dt, J=2 and 8Hz), 7.58-7.67(3H, m), 7.73(1H, t, J=8Hz), 7.89(1H, d, J=8Hz), 
8.03(2H, d, J=8Hz), 8.13{1H, d, J=8Hz). 

Mass(ESI) : m/z 457 (M-H)" 
E<xample 95 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamqyl)-2- 
methyl-3-(2,4,6-trichlorobenzyl)-3H-imidazo[4,5-b]pyridine (82 m^ was obtained 
as white crystals from 2-methyl-3-(2,4,6-trichloroben2yl)-3H-imidazo[4,5- 
blp3^dine-5-carboxylic acid (70 mg) and benzenesulfonamide (45 m^. 

^H-NMR(DMSO-d«) : 2.68(3H, s), 5.85(2H, s), 7.67(2H, t, J=8Hz), 7.73-7.81(3H, 
m), 7.84(1H, d, J=8Hz), 8.04(2H, d, J=8Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)" 
Exaznple 96 

In the same maimer as in Example 1, 5-(benzenesulfonylcarbamqyl)-2- 
methyl-3-(2,3,4-trichlorobenzyl)-3H-imidazo[4,5-b]pyridine (141 mg) was obtained 
as white crystals from 2-methyl-3-(2,3,4-trichlorobenzyl)-3H-imidazo[4,5- 
b]pyridine-5-carboxylic add (140 m^ and benzenesulfonamide (89 mg). 

*H-NMR(DMSO-d6) : 2.46(3H, s), 5.82(2H, s), 6.62(1H, d, J=8Hz), 7.53(1H, d, 
J=8Hz), 7.61(1H, t, J=8Hz), 7.70(1H, t, J=8Hz), 7.88(1H, d, J=8Hz), 8.01(2H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)' 
Escample 97 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichloro-5-fluorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (108 m^ was 
obtained as white crystals from 3-(2,4-dichloro-5-fluoroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and benzene-sulfonamide (67 
mg). 

^H-NMR(DMSO-de) : 2.50(3H, s), 5.80(2H, s), 6.97(1H, d, J=9Hz), 7.65(2H, t, 
J=8Hz), 7.73(1H, t, J=8Hz), 7.88(1H, d, J=8Hz), 7.98(1H, d, J=8Hz), 8.03(2H, d, 
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J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/z 491 (M-H)" 
E^xample 98 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chlon)-4-iodoben2yl)-2-me1±Lyl-3H-imidazo[4,5-b]pyridine (58 mg) was obtained as 
white crystals from 3-(2-cWoro-4-iodobenzyl)-2-methyl-3H-nrddazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg) and benzenesulfonamide (39 mg). 

^H-NMR(DMSO-d^) : 2.47(3H, s), 5.78(2H, s), 6.50(1H, d, J=8Hz), 7.60-7.67(3H, 
m), 7.72(1H, t, J=7Hz), 7.88(1H, d, J=8Hz), 7.98(1H, s), 8.03(2H, d, J=8Hz), 
8.13(2H,d, J=8Hz). 

Mass(ESI) : m/z 565 (M-H)" 
Example 99 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
((2,5-dichlorothiophen-3-yl)methyl)-2-methyl-3H-irnidazo[4,5~b]pyridine (57 mg) 
was obtained as white crystals from 3-((2,5-dichlorothiophene-3-yl)methyl)-2- 
methyl-3H~imidazo[4,5-b]pyridine-5-carboxylic acid (55 mg) and 
benzenesulfonamide (38 mg), 

'H-NMR(DMSO-d5) : 2.57(3H, s), 5.63(2H, s), 6.95(1H, s), 7.65(2H, t, J=7Hz), 
7.73(1H, t, J=7Hz), 7.88(1H, d, J=8Hz), 8.05(2H, d, J=8Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 479 (M-H)" 
Eacample 100 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamqyl)-3-(2- 
chloro-4,5-(methylenedioxy)benzyl)-2-methyl-3H-imidazo[4,5-b]p5^ (43 mg) 
was obtained as pale-yeUow crystals from 3-(2-chloro-4,5-(methylenedio2y)- 
beri2yl)-2-methyl-3H-iiii[dazo[4,5-b]pyridine-5-carbo5gr^ add (80 mg) and 
benzenesulfonamide (55 m^. 

^H-NMR(DMSO-de) : 2.49(3H, s), 5.72(2H, s), 6.03(2H, s), 6.42(1H, s), 7.20(1H, 
s), 7.63(2H, t, J=7Hz), 7.72(1H, t, J=7Hz), 7.87(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 
8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 483 (M-H)" 
Example lOl 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-((2- 
chloroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyridine (20 mg) was 
obtained as white crystals from 3-((2-chloroquinoUn-3-yl)methyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (80 mg) and benzenesulfonamide (54 
mg). 

^H-NMR(DMSO"d5) : 2.53(3H, s), 5.92(2H, s), 7.56-7.72(4H, m), 7.78-8.00(8H, 
m),8.15(lH, d, J=8Hz). 
Mass(ESI) : m/z 490 (M-H)" 
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Example 102-1 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-(trifluoromethyl)ben2yl)-2-methyl-3H-inridazo[4,5-b]p5ni (90 m^ was 
obtained as white crystals from 3-(2-chiloro-4-(trifluoromethyl)-benzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carba3cylic add (90 m^ and benzenesulfonamide (57 
mg). 

^H-NMRpMSO-dfi) : 2.48(3H, s), 5.92(2H, s), 6.90(1H, d, J=8Hz), 7.61-7.67(3H, 
m), 7.90(1H, d, J=8Hz), 8.01-8.03(3H, m), 8.17(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)- 
Example 102-2 

In the same manner as in Example 1, 3-[2-chloro-4-(trifluoromethyI)- 
benzyl]-2-methyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (143 
mg) was obtained as colorless crystals from 3-(2-chloro-4-(trifluoro- 
methyl)benzyl)-2-methyl-3H-itnida2»[4,5-b]pyridine-5-carboxylic add (160 m^ 
and 1-pentanesulfonamide (98 mg). 

^H-NMR(CDCl3) : 0.88(3H, t, J=8Hz), 1.27-1.52(4H, m), 1.81-1.95(2H, m), 
2.62(3H, s), 3.51-3.59(2H, m), 5.63(2H, s), 6.75(1H, d, J=8Hz), 7.45(1H, brd, 
J=8Hz), 7.79(1H, brs), 8.16(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 9.75(1H, brs). 

Mass(ESI) : m/z 501 (M-1) 

mp : 154-155»C 
Example 102-3 

In the same manner as in Example 1, 3-[2-chloro-4-(trifluoromethyl)- 
benzyll-2-methyl-5-[(4-methylbenzene)sulfonylcarbamcyl]-3H-imidazo[4,5- 
bjpyridine (176 mg) was obtained as colorless crystals from 3-(2-diloro-4- 
(trifluoromethyl)benzyl)-2-methyl-3H-imida2o[4,5-b]pyridine-5-carbo3iylic add 
(160 mg) and 4-(methylbenzene) sulfonamide (111 m^. 

*H-NMR(CDCl3) : 2.41(3H, s), 2.61(3H, s), 5.62(2H, s), 6.77(1H, d, J=8Hz), 
7.32(2H, d, J=8Hz), 7.47(1H, brd, J=8Hz), 7.80(1H, brs), 8.02(2H, d, J=8Hz), 
8.09(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Mass(ESI) : m/z 521 (M-1) 

mp : 174-175''C 
Example 103 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(l- 
bromonaphthalen-2-ylmethyl)-2-methyl-3H-imidazo[4,5-b]pyridine (67 mg) was 
obtained as white crystals from 3-(l-bromonaphthalen-2-ylmethyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (65 mg) and benzenesulfonamide (42 
mg). 

'H-NMR(DMSO-d6) : 2.45(3H, s), 6.06(2H, s), 6.80(1H, d, J=8Hz), 7.60-7.80(5H, 
m), 7.89-7 .94(2H, m), 7.99-8.03(3H, m), 8.17(1H, d, J=8Hz), 8.33(1H, d, J=8Hz). 
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Mass{ESI) : m/z 533 (M-H)- 
Example 104-1 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmetliyl)- 
2,7-dime1±iyl-5-(pentanesulfonylcarbamoyl)-3H-imidazo[4,5-^^ (184 m^ 

was obtained as a white powder from 3-(l-bromo~naphthalen-2-ylmethyl)-2,7- 
dimethyl-3H-iriiidazo[4,5-b]pyridine-5-carboxylic acid (328 mg) and 
pentanesulfonamide (183 mg), 

'H-NMR(CDCl3) : 0.84(3H, t, J=7Hz), 1.20-1.43(4H, m), L73-1.88(2H, m), 
2.63(3H, s), 2.74(3H, s), 3.43-3.55(2H, m), 5.79{2H, s), 6.78(1H, d, J=8Hz), 7.52- 
7,86(4H, m), 8.02(1H, s), 8.38(1H, d, J=8Hz), 9.85(1H, brs). 

Mass(ESI) : m/e 541, 543 (M-H)" 

mp:210-2irC 
Example 104-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(l- 
bromonaphthalen-2-ylmethyl)-2,7-dimethyl-3H-irQida2X3[4,5-b]p3n:idine (278 mg) 
was obtained as a white powder from 3-(l-bromonaphthalen-2-ylmethyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (328 mg) and 
benzenesulfonamide (191 mg). 

^H-NMR(CDCl3) : 2.63(3H, s), 2.67(3H, s), 5.80(2H, s), 6.79(1H, d, J=8Hz), 7.41- 
7.88(7H, m), 7.90(1H, s), 8.02-8.12(2H, m), 8.41(1H, d, J-8Hz), 10.05(1H, brs). 

Mass(ESI) : m/e 547, 549 (M-H)* 

mp : 229-230"C 
Example 104-3 

In the same manner as in Example 1, (E)-3-(l-bromonaphthalen-2- 
ylmethyl)-2,7-dimethyl-5-((2-phenylethenyl)sulfonylcarbamqyl)-3H-imidazo[^ 
bjpjnidine (268 mg) was obtained as a white powder from 3-(l-bromonaphthalen- 
2-ylmethyl)-2,7-dimethyl-3H-iimdazo[4,5-b]pyridine-5-carboxylic add (337 mg) 
and (E)-(2-phenylethenyl)sulfonamide (228 m^. 

^H-NMR(CDCl3) : 2.62(3H, s), 2.73(3H, s), 5.80(2H, s), 6.73(1H, d, J=8Hz), 
7.09(1H, d, J=16Hz), 7.32-7,72(8H, m), 7.77(1H, d, J=16Hz), 7.80-7.87(lH, m), 
7.99(1H, s), 8.39(1H, d, J=8Hz), 10.07(1H, brs). 

Mass(ESI) : m/e 573., 575 (M-H)" 

mp : 262-263"C 
Example 104->4 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-iniidazo[4,5-b]pyri 
(190 mg) was obtained as a white powder from 3-(l-bromonaphthalen-2- 
ylmethyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxy'lic acid (248 mg) and 
(4-methylbenzene) sulfonamide (156 mg). 
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*H-r^MR(CDCl3) : 2.38(3H, s), 2.62(3H, s), 2.68(3H, s), 5.81(2H, s), 6.79(1H, d, 
J=8Hz), 7.26{2H, d, J=8Hz), 7.53-7.88(4H, m), 7.90(1H, s), 7.96(2H, d, J=8Hz), 
8.32(1H, d, J=8Hz), 10.05(1H, brs). 

Mass(ESI) : m/e 561, 563 (M-H)- 

mp : 227-228''C 
Easample 104-5 

In the same manner as in E^cample 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
2,7-dimethyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine 
(186 mg) was obtained as a white powder from 3-(l-bromonaphthalen-2- 
ylmethyl)-2,7-dimethyl-3H-imidazo[4,5-b]pjrridine-5-carbo35ylic add (250 mg) and 
(4-vinylbenzene)sulfonamide (165 mg). 
*H-NMR(CDCl3) : 2.62(3H, s), 2.68(3H, s), 5.42(1H, d, J=10Hz), 5.80(2H, s), 
5.85(1H, d, J=17Hz), 6.71(1H, dd, J=17 and lOHz), 6.78(1H, d, J=8Hz), 7.46(2H, d, 
J=8Hz), 7.53-7.88(4H, m), 7.90(1H, s), 8.02(2H, d, J=8Hz), 8.41{1H, d, J=8Hz), 
10.05(1H, brs). 

Mass(ESI) : m/e 573, 575 (M-H)' 
mp : 234-236°C 
E^cample 104-6 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyI)- 
2,7-dimethyl-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (207 mg) was obtained as a white powder fhim 3-(l-bromonaphthalen- 
2-ylmethyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (249 mg) 
and 5-dilorothiophene-2-sulfonaniide (180 m^. 
'H-NMR(CDCy : 2.63(3H, s), 2.70(3H, s), 5.80(2H, s), 6.79(1H, d, J=8Hz), 
6.89(1H, d, J=4Hz), 7.53-7.88(5H, m), 7.95(1H, s), 8.40(1H, d, J=8Hz), 10.05(1H, 
brs). 

Mass(ESI) : m/e 587, 589 (M-H)' 
mp : 213-214"C 
EKaxnple 105 

In the same manner as in Example 1, 3-(4-bromo-2-dilorobenzyl)-2,7- 
dimethyl-5-(pentanesulfonylcarbamqyl)-3H-imidazo[4,5-b]p3aidine (159 mg) was 
obtained as cxslorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carbosylic add (160 mg) and pentanesulfonamide (92 
mg). 

"H-NMRlCDCy : 0.89(3H, t, J=8Hz), 1.28-1.50(4H, m), 1.80-1.93(2H, m), 
2.60(3H, s), 2.73(3H, s), 3.50-3.59(2H, m), 5.50(2H, s), 6.53(1H, d, J=8Hz), 
7.31(1H, brd, J=8Hz), 7.66(1H, brs), 8.02(1H, s), 9.80{1H, brs). 

Mass(ESI) : m/z 527 (M-1) 

mp : 148-149'C 
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Example 106-1 

In the same manner as in Example 1, 3-{4-bromo-2-chlonDbenzyl)-2,7- 
dimelJiyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-i^ (161 
m^ was obtBined as colorless crystals fix>m 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-irnidazo[4,5-b]pyridine-5-carboxylic acid (160 mg) and (4- 
methylbenzene)sulfonamide (104 mg). 

^H-NMR(CDCl3) : 2.41(3H, s), 2.59(3H, s), 2.68{3H, s), 5.50(2H, s), 6.59(1H, d, 
J=8Hz), 7.30-7.38(3H, m), 7.68(1H, d, J=2Hz), 7.90(1H, brs), 8.04(2H, d, J=8Hz). 

Mass(ESI) : m/z 547 (M-1) 

mp : 206-208°C 
Example 106-2 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-5-[(2-phenylethenyl)sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyridine (162 
mg) was obtained as colorless crystals from 3-{4-bromo-2-chloroben2yl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg) and (E)-(2- 
phenylethene)sulfonamide (111 mg). 

^H-NMR(CDCl3) : 2.60(3H, s), 2.72(3H, s), 5.50(2H, s), 6.51(1H, d, J-8Hz), 7.15(1H, 
d, J=15Hz), 7.31(1H, brd, J=8Hz), 7.39-7.47(3H, m), 7.50-7.59(2H, m), 7.67(1H, 
brs), 7.81(1H, d, J=15Hz), 8.00(1H, s), 10.01(1H, brs). 
Mass(ESI) : m/z 559 (M-1) 
mp : 225-227*^0 
Example 106-3 

In the same manner as in Example 1, 3-(4-bromo-2-chloroben2yl)-5-[(5- 
chIorothiophen-2-yl)sulfonylcarbamoyl]-2,7-dimethyl-3H-in:udazo[4,5-blpyiidm 
(191 mg) was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 5- 
chlorothiophene-2-sulfonamide (150 mg). 

^H-NMR(CDCl3) : 2.61(3H, s), 2.70(3H, s), 5.50(2H, s), 6.56(1H, d, J=8Hz), 6.95(1H, 
d, J=4Hz), 7.32(1H, dd, J=8 and IHz), 7.67(1H, brs), 7.76(1H, d, J=4Hz), 7.96(1H, 
s). 

Mass(ESI) : m/z 573 (M-1) 
mp:214-215^C 
Example 106-4 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-irrdda2o[4,5--b]pyridine was 
obtained as colorless crystals (208 mg) from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and (4- 
vinylbenzene)sulfonamide (139 mg). 

^H-NMR(CDCl3) : 2.60(3H, s), 2.68(3H, s), 5.43(1H, d, J=10Hz), 5.50(2H, s), 
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5.88(1H, d, J=16Hz), 6.57(1H, d, J=8Hz), 6.73(1H, dd, J=16 and lOHz), 7.34(1H, 
dd, J=8 and 2Hz), 7,55(2H, d, J=8Hz), 7.68(1H, d, J=2Hz), 7,90(1H, s), 8.10(2H, d, 
J=8Hz). 

Mass(ESI) : m/z559 (M-1) 
mp : 204-205'C 
Example 106-5 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-5-[(5- 
bromot±iiophen~2-yl) sulfonylcarbamoyl]-2 ,7~dimethyl-3H-i^ 
(238 mg) was obtained as colorless crystals from 3-(4-bromo-2-chloroben2yl)-2,7- 
dimethyl~3H-imidazo[4,5-b]pyridine-5--carboxylic add (200 mg) and 5- 
bromothiophene-2-sulfonamide (184 mg). 

^H~NMR(DMSO-d5) : 2.46(3H, s), 2.62(3H, s), 5.74(2H, s), 6.60(1H, d, J=8Hz), 
7.39(1H, d, J=5Hz), 7.46(1H, dd, J=8 and 2Hz), 7.70(1H, d, J=5Hz), 7.83(1H, s), 
7.87(1H, d, J=2Hz). 
mp:210-2irC 
Example 107-1 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-nitrobenzyl)-2,7-dimethyl-3H-irmdazo[4,5-b]p3nidine (81 mg) was 
obtaiend as a pale-brown powder from 3-(2-chloro-4-nitroben2yl)-2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (135 mg) and benzenesulfonamide 
(88 mg). 

^H-NMR(DMSO-d5) : 2.46(3H, s), 2.58(3H, s), 5.89(2H, s), 6.88(1H, d, J=8Hz), 
7.55-7.76(4H, m), 7.98(1H, d, J=8Hz), 8.07(1H, d, J=8Hz), 8.23(1H, s), 8.43{1H, s). 
Mass(ESI) : m/e 498 (M-H)" 
Escample 107-2 

In the same manner as in Example 1, 3-{2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]py^ (151 
mg) was obtained as a yellow powder from 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (180 mg) and (4- 
methylbenzene) sulfonamide (88 mg). 

'H-NMR(DMSO-d6) : 2.37(3H, s), 2.46(3H, s), 2.58(3H, s), 5.89(2H, s), 6.88(1H, d, 
J=8Hz), 7.40(2H, d, J=8Hz), 7.73(1H, s), 7.88(2H, d, J=8Hz), 8,08{1H, dd, J=8 and 
2Hz),8.43(lH, d, J=2Hz). 
Mass(ESI) : m/e 512 (M-H)" 
Example 107-3 

In the same manner as in Example 1, (E)-3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-5-((2-phenylethenyl)sulfonylcarbamoyl)-3H-irnidazo[4,5-b]p3rridine (183 
mg) was obtained as a yellow powder from 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-blpyridine-5-carboxylic acid (180 mg) and (E)-(2- 
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phenylethene)sulfonaimde (137 mg). 

*H-NMR{DMSO-d6) : 2.46{3H, s), 2.62(3H, s), 5.90{2H, s), 6.84{1H, d, J=8Hz), 
7.38-7.47(3H, m), 7,49(1H, d, J=15Hz), 7.65(1H, d, J=15Hz), 
7.70-7.80(2H, m), 7.84(1H, s), 8.07{1H, d, J=8Hz), 8.42(1H, s). 
Mass(ESI) : m/e 524 (M-H)" 
Example 107-4 

In the same manner as in Example 1, 3-(2-chlorO"4-nitroben2yl)-2,7- 
dimethyl-5-{(4-vinylbenzene) sulfonylcarbamoyl)-3H~imidazo [4 ,5-b]pyridine (85 
mg) was obtained as a yellow powder from 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-3H~imidazo[4,5-b]pyrldine-5-carboxylic acid (180 mg) and (4- 
vinylbenzene)sulfonamide (137 mg). 

'H-NMR(DMSO-de) : 2.48(3H, s), 2.60(3H, s), 5.48(1H, d, J=12Hz), 5.91(2H, s), 
6.02(1H, d, J=18Hz), 6.82{1H, dd, J=18 and 12Hz), 6.92(1H, d, J=8Hz), 7.67- 
7.78(3H, m), 7.97(2H, d, J=8Hz), 8.09(1H, d, J=8Hz), 8.44(1H, s). 
Mass(ESI) : m/e 524 (M-H)" 
Example 108 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-cyanobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (24 mg) was obtained 
as a pale-yellow powder from 3-(2-chlon)-4-cyanobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (32 m^ and benzenesulfonamide (25 
mg). 

^H-NMR(CDCl3) : 2.59(3H, s), 5.63{2H, s), 6,75(1H, d, J=8Hz), 7,45-7.70(4H, m), 
7,81(1H, s), 8,06-8,20(4H, m), 10.05(1H, brs). 
Mass(ESI) : m/e 464 (M-H)" 
mp : 242-243"C 
E^xample 109-1 

In the same manner as in Example 1, (E)-3-(2-chloro-4-(trifluoro- 
methyl)benzyl)-2-methyl-5-((2-phenylethenyl)sulfonylcarbamoyl)-3H-imid^ 
bjpyxidine (152 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(trifluoromethyl)ben2yl)-2-methyl-3H-iraidazo[4,5-b]pyridine-5-carboxy^^ 
(160 mg) and (E)-(2-phenylethene)sulfonamide (119 mg). 

'H-NMR(CDCl3) : 2.62(3H, s), 5.64(2H, s), 6.73(1H, d, J=8Hz), 7.14(1H, d, J=15Hz), 
7.38-7.48(4H, m), 7.50-7.58(2H, m), 7.78-7.85(2H, m), 8.14(1H, d, J=8Hz), 
8.21(1H, d, J=8Hz), 9.97(1H, brs). 
Mass(ESI) : m/z 533 (M-l) 
mp: 140-142°C 
Example 109-2 

In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
benzyl) -2-methyl-5-((4-vinylbenzene) sulfonylcarbamoyl) -3H-imidazo[4,5- 
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bjpyridine (41 mg) was obtained as colorless aystals fixnn 3-(2-chloro-4- 

(trifluon)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridme 

(160 mg) and (4-vmylbenzene)sulfonaniide (1 19 mg). 

*H-NMR(CDCl3) : 2.62(3H, s), 5.44(1H, d, J=10Hz), 5.63(2H, s), 5.88(1H, d, 

J=16Hz), 6.68-6.80(2H, m), 7.47(1H, bid, J=8Hz), 7.54(2H, d, J=8Hz), 7.80(1H, s), 

8.08-8. 16(4H,m). 

Mass(ESI) : m/z 533 (M-1) 

mp : 157- 158*^ 

Example 109-3 

In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
ben2yl)-5-((5-cWorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5- 
blpjoldine (189 m^ was obtained as colorless crystals from 3-(2-chloro-4- 
(trifluoromethyl)ben2yl)-2-methyl-3H-iniidaOT[4,5-b]pyridine-5-carbo3cylic add 
(160 mg) and 5-chlorothiophene-2-sulfonaniide (128 mg). 

*H-NMR(CDCl3) : 2.62(3H, s), 5.63(2H, s), 6.77(1H, d, J=8Hz), 6.95(1H, d, J=4Hz), 
7.46(1H, brd, J=8Hz), 7.75(1H, d, J=4Hz), 7.80(1H, bra), 8.14(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz). 
Mass(ESI) : m/z 547 (M-1) 
mp: 170-171''C 
Eicample 109-4 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2-chloro-4-(triiluoromethyl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine was obtained as colorless crystals (203 ni^ from 3-(2- 
chloro-4-(trifluoromethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add (160 m^ and 5-bromothiophene-2-sulfonamide (157 n^. 
^H-NMR(CDCl3) : 2.62(3H, s), 5.63(2H, s), 6.76(1H, d, J=8Hz), 7.09(1H, d, J=4Hz), 
7.46(1H, bitl, J=8Hz), 7.71(1H, d, J=4Hz), 7.79(1H, bra), 8.14(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz). 
Mass(ESI) : m/z 593 (M-1) 
mp : 172-173"C 
Eacample 110 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-phenylbenzyl)-2-methylbenzo[b]thiophene (65 mg) was obtained as white 
aystals from 3-(2-chloro-4-phenylbenzyl)-2-methylbenzo[b]-thiophene-5- 
carbojjylic acid (90 mg) and benzenesulfonamide (54 mg). 

*H-NMR(DMS0-d6) : 2.46(3H, s), 4.30(2H, s), 6.78(1H, d, J=8Hz), 7.35-7.45(4H, m), 
7.58-7.70(5H, m), 7.76-7.80(2H, m), 7.97(2H, d, J=8Hz), 8.03(1H, d, J=8Hz), 
8.18(1H, s). 

Mass(ESI) : m/z 530 (M-H)' 
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BKample 111-1 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-6-((5- 
chlorolJiiophen-2-yl)sulfonylcarbamoyl)-3-melJiyl-lH-inda2^ (39 mg) was 
obtained as white crystals from 6-carboxy-l-(2-chloro-4-phenylben2yl)-3-methyl- 
IH-indazole (200 mg) and 5-chlorothiophene-2-sulfonamide (157 mg). 
^H-NMR(DMSO-de) : 2.48(3H, s), 5.70(2H, s), 6.77(1H, d, J=8Hz), 6.98(1H, d, 
J=3Hz), 7.32(1H, d, J=3Hz), 7.34-7.47(3H, m), 7.52(1H, d, J=8Hz), 7.64-7.68(3H, 
m), 7.74-7.77(2H, m), 8.11(1H, s). 
Mass(ESI) : m/z 554 (M-H)" 
Example 111-2 

In the same manner as in Example 1, 6-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-l-(2-chloro-4-phenylbenzyl)-3-methyl-lH-indazole (197 mg) 
was obtained as white crystals from 6'-carboxy-l-(2-chloro-4-phenylbenzyl)-3- 
methyl-lH-indazole (200 mg) and 5-bromothiophene-2-sulfonamide (193 mg). 
'H-NMR(DMSO-d6) : 2.50(3H, s), 5.70(2H, s), 6,77(1H, d, J=8Hz), 7.07(1H, d, 
J=3Hz), 7.28(1H, d, J=4Hz), 7.35-7.48(3H, m), 7.52(1H, d, J=8Hz), 7.63-7.67(3H, 
m), 7.73-7.77(2H, m), 8.10(1H, s). 
Mass(ESI) : m/z 600 (M-H)" 
Example 112 

In the same manner as in Example 1, 3-(l-bromonaphthaIen-2-ylmethyl)- 
5-((5-bromotMophene-2~yl)sulfonylcarbamoyl)-2,7-dimethyl-3H-iinidazo[4,5- 
b]p3aidine (216 mg) was obtained as a white powder from 3-(l-bromonaphthaIen- 
2-ylmethyl)-2,7-dimethyl-3H-imidazol4,5--b]pyridine--5-carboxylic acid (209 mg) 
and 5-bromothiophene-2-sulfonamide (166 mg). 

^H-NMR(CDCl3) : 2.63(3H, s), 2.70(3H, s), 5.80(2H, s), 6.78(1H, d, J=8Hz), 7.03(1H, 
d, J=4Hz), 7.53-7.88(5H, m), 7.95(1H, s), 8.40(1H, d, J=8Hz), 10.05(1H, brs). 
Mass(ESI) : m/e 631, 633, 635 (1:2:1, M-H)' 
mp : 247-248^0 
Example 113 

(E)-5-(Benzenesulfonylcarbamoyl)-3-(2K:hloro-4-(2-phenylethenyl)-benzyl)- 
2-methyl-3H-imidazo[4,5-b]pyridine (42 mg) was suspended in a mixed solvent of 
chloroform (4 ml), 1,4-dioxane (2 ml) and methanol (2 ml), and platinum oxide (2 
m^ was added. The mixture was stirred at room temperature for 6.5 hr under a 
hydrogen atmosphere at 1 atm. The reaction mixture was filtrated and the 
solvent was evaporated. The resultant mixture was purified by silica gel column 
chromatography (chlorofonn/methanol= 20/1) and crystallized from ethyl 
acetate/hexane to give 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (18 mg) as a white 
powder. 
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^H-NMR(CDCl3) : 2.60(3H, s), 2.90(4H, s), 5.56(2H, s), 6.63(1H, d, J=8Hz), 7.00(1H, 
d, J=8Hz), 7.10-7.32(6H, m), 7.49-7.67(3H, m), 8.02-8, 12(2H, m), 8. 14-8.2 1(2H, 
m), 10.05(1H, brs). 
Mass(ESI) : m/e 543 (M-H)" 
mp : 180-18rC 
Example 114 

5-(Benzenesulfonylcarbamoyl)-3-(2-cWoro-4-mtroben2yl)-2-^^ 
iinidazo[4,5-b]pyridine (245 mg) was suspended in ethanol (3 ml) and reduced iron 
(14 1 mg) and acetic acid (0.289 ml) were added, and the mixture was refluxed 
under heating overnight. The reaction mixture was filtered through CeKte, and 
the filtrate was washed with a mixed solvent of methanol/ chloroform (1 /4) and the 
filtrate was concentrated under reduced pressure. To the concentrated residue 
were added a saturated aqueous sodium hydrogen carbonate solution, water and 
a mixed solvent of methanol/chloroform (1/4) and the aqueous phase was made 
alkaline. The precipitated insoluble matter was filtered through CeUte and the 
filtrate was washed with a mixed solvent of methanol/chloroform (1/9). The 
filtrate was partitioned and the organic layer was dried over anhydrous 
magnesium sulfate and filtrated. The filtrate was concentrated under reduced 
pressure to give a crude product as a pale-brown powder. The crude product 
(100 mg) was reciystaUized from N,N-dimethylformamide-water to give 3-(4- 
aniino-2-chlorobenzyl)-5-(benzenesulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5- 
blpjnidine (75 mg) as brown crystals. 

*H-NMR(DMSO-d6) : 2.50(3H, s), 5.62(2H, s), 6.45(1H, d, J=8Hz), 6.62(1H, d, 
J=8Hz), 6.67(1H, s), 7.63(2H, t, J=7Hz), 7,72(1H, t, J=7Hz), 7.87(1H, d, J=8Hz), 
8.04(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 
Mass(ESI) : m/z 454(M-H)" 
Example 115 

5-(Benzenesulfonylcarbamoyl)-3-(2-chlon)-4-(hydn)xymethyl)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (80 mg) from 
5-(berizenesulfonylcarbamqyl)-3-(2-cWoro-4-formylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (170 mg). 

^H>NMR(CDCl3- CD3OD) : 2.64(3H, s), 4.68(2H, s), 5.59(2H, s), 6.80(1H, d, J=8Hz), 
7.22(1H, brd, J=8Hz), 8.05(1H, d, J=8Hz), 8.09(1H, d, J=8Hz), 8. 13-8. 19(2H, m). 
Mass(ESI) : m/z469 (M-1) 
mp: 198-199"C 
Example 116 

To a suspension of 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4- 
formylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (95 mg, 0.20 mmol) in tert- 
butyl alcohol (2 ml) and water (0.5 ml) were added 2-methyl-2-butene (63 mg, 0.90 
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mmol) and sodium dihydrogenphosphate (32 mg, 0.20 mmol) at room temperature. 
To the suspension was added sodium chlorite (63 mg, 0.56 mmol) and the 
mixture was stirred at room temperature. One hour later, 2-methyl-2-butene (63 
mg, 0.90 mmol) and sodium dihydrogenphosphate (32 mg, 0.20 nrniol) were added. 
Two hours later, 1 ,4-dioxane (2 ml) was added and the mixture was heated to 60*C. 
When the solution became transparent, it was stirred at room temperature for 1 hr. 
Water was added to the reaction mixture and the mixture was adjusted to pH 4 
with IN hydrochloric acid. The mixture was stirred for 30 min under ice-cooling 
and filtrated to give a colorless powder (97 mg). The powder was suspended in 
acetone and the suspension was heated and stirred at room temperature for 30 
min to give 5-(benzenesulfonylcarbamoyl)-3-(4-carboxy-2-chlorobenzyl)-2-methyl- 
3H~imidazo[4,5-b]pyridine (70 mg) as colorless crystals. 

'H-NMR(DMSO-d6) : 2.48(3H, s), 5.90{2H, s), 6.82(1H, d, J=8Hz), 7.60-7.68(2H, m), 
7.71(1H, d, J=8Hz), 7.80(1H, d, J=8Hz), 8.00-8.08(3H, m), 8.17(1H, d, J=8Hz). 
Mass(ESI) : m/z483 (M-1) 
mp: 155-160"C 
Example 117 

In the same manner as in Preparation Example 14-1, 5-(benzene- 
sulfonylcarbamoyl)-3-(2-chloro-4~((methanesulfonyloxy)methyl)ben2yl)--2-methyl- 
3H-imidazo[4,5-b]pyridine was obtained from 5-(benzene-sulfonylcarbamoyl)-3- 
[2-chloro-4-(hydro3ganethyl)benzyl]-2-methyl-3H-imidazo[4,5-b^ (58 mg). 

This compound was used in the next reaction without purification. 
Example 118 

To a solution of phenol (12 mg, 0. 13 mmol) in N,N-dimethylformamide (0.5 m 
1) was added sodium hydride (60% in mineral oil, 5.2 mg) under ice-cooling. 
Thirty minutes later, a solution of 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4- 
((methanesulfonyloxy)methyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (68 mg, 
0.12 mmol) in N,N-dimethylformamide (1 ml) was dropwise added, which was 
followed by stirring at room temperature for 3 hr. The reaction mixture was 
cooled with ice and water was added. Its pH was adjusted to 4 by dropwise 
addition of IN hydrochloric acid. The resulting product was extracted with ethyl 
acetate, washed three times with water, dried over anhydrous magnesium sulfate, 
and concentrated. The residue was subjected to silica gel thin layer 
chromatography (eluent: chloroform/ methanol=20/l) and crystallized from ethyl 
acetate to give 5-(benzenesulfonylcarbamoyl)-3-(2~chloro-4-((phenyloxy)methyl)- 
benz7l)-2-methyl-3H-imidazo[4,5-b]pyridine (30 mg) as colorless crystals. 
'H-NMR(CDCl3) : 2.62(3H, s), 5.05(2H, s), 5.59(2H, s), 6.74(1H, d, J=8Hz), 6.91- 
7.01(3H, m), 7.23-7.33(3H, m), 7.49-7.67(4H, m), 8.06(1H, d, J=8Hz), 8.10(1H, d, 
J=8Hz), 8. 15-8.2 1(2H, m). 
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Mass(ESI) : m/z 545 (M-1) 
mp : 203-205"C 
Example 119 

To a solution of 5-(benzenesulfonylcarbamoyl)-3-(4-carboxy-2- 
cWorobenzyl)-2~methyl-3H-imidazo[4,5-b]pyridine (25 mg, 0.052 mmol) in N,N- 
dimethylformamide (0.3 ml) were added etJianol (4 mg, 0.088 mmol), l-ethyl-3- 
(3-dimethylaminopropyl)carbodiimide hydrochloride (12 mg, 0.062 mmol) and 1- 
hydrojgrbenzotriazole (10 mg, 0.075 mmol) at room temperature. Three hours 
later, ethyl acetate and water were added to the reaction mixture and the mixture 
was adjusted to pH 4 with IN hydrochloric acid. The organic layer was washed 
with water four times, dried over anhydrous magnesium sulfate and concentrated. 
The residue was subjected to silica gel thin layer chromatography (eluent: 
chloroform/methanol=10/ 1) and crystallized from ethyl acetate to give 5- 

(benzenesuironylcarbamoyl)-3-(2-chloro-4-(ethoxycarbonyl)benzyl)-2-methyl-'3H- 
imidazo[4,5-b]p3rridine (18 mg) as colorless crystals. 

^H-NMR(CDCl3) : 1.40(3H, t, J-8Hz), 2.60(3H, s), 4.40(2H, q, J=8Hz), 5.63(2H, s), 
6.72(1H, d, J=8Hz), 7.50-7.59(2H, m), 7.62(1H, d, J=8Hz), 7.86(1H, d, J=8Hz), 
8.09(1H, d, J-8Hz), 8.12(1H, d, J-8Hz), 8. 15-8.20{3H, m). 
Mass(ESI) : m/z 5 1 1 (M- 1) 
mp: 196-197*^0 
Eizample 120 

5-(Benzenesulfonylcarbamoyl)-3-(2-chloro-4-(methylcarbamoyl)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (18 mg) from 
5-(beiizenesulfonylcarbamoyl)-3-(4K:arboxy-2-chloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (29 mg) and methylamine/tetrahydrofuran solution (2M, 
0.05 ml). 

^H-NMR(CDCl3- CD3OD) : 2.67(3H, s), 3.99(3H, s), 5.60(2H, s), 6.99{1H, d, J=8Hz), 
7.50-7.69(4H, m), 7.96(1H, brs), 8.05-8. 15(4H, m). 
Mass(ESI) : m/z 496 (M-1) 
mp : 257-260"C 
Example 121 

5-(Berizenesulfonylcarbamoyl)-3-(4-bromo-2-chloroberizyl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 4-7, the objective 
compound (139 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
chlorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add (160 mg) 
and benzenesulfonamide (96 mg). 

'H-NMR(CDCl3] : 2.60(3H, s), 2.68(3H, s), 5.51(2H, s), 6.59(1H, d, J=8Hz), 7.35(1H, 
dd, J=8, 2Hz), 7.51-7,69(4H, m), 7.91(1H, br s), 8.17 (2H, d, J=8Hz). 
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Mass(ESI) : m/z 533 (M-1) 
mp231-232"C 
Example 122 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (221 mg) was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenylethenyl)ben2yl)-2-methyl-3H-imida2»[4,5-b]pyridine-5-^ 
acid (200 mg) and {4-methylbenzene) sulfonamide (126 mg). 

"H-NMRCCDCy : 2.36(3H, s), 2.64(3H, s), 5,58(2H, s), 6.92(1H, d, J=8Hz), 7.03(1H, 
d, J=16Hz), 7. 15(1H, d, J=19Hz), 7,25-7.38(6H, m), 7.50(2H, d, J=8Hz), 7.63(1H, s), 
8.00-8.09(4H, m) 
Mass(ESI) : m/z 555(M-H)" 
Example 123 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)ben2yl)-2-methyl-5-((4~vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (229 mg) was obtained as white crystals from 3-(2-chloro-4-(E)-(2- 
phenylethenyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 
mg) and (4-vinylbenzene) sulfonamide (135 mg). 

^H-NMR(CDCl3) : 2.65(3H, s), 5.37(1H, d, J=9Hz), 5.57(2H, s), 5.79(1H, d, J=16Hz), 
6.68(1H, dd, J=9,17Hz), 6.84(1H, d, J=8Hz), 7.02-7.53(8H, m), 7.63(1H, s), 8.05- 
8.08(4H, m) 

Mass(ESI) : m/z 567(M-H)" 
Bxaxnple 124 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-2-methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamoyl^^ 
imida2o[4,5-b]Ryridine (227 mg) was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenylethenyl)ben2yl)-2-methyl-3H-inddazo[4,5-b]pyridine-5-carbo 
acid (200 mg) and (E)-(2-phenylethene) sulfonamide (135 mg). 
^H-NMR(CDCl3) : 2.66(3H, s), 5.58(2H, s), 6.77(1H, d, J=8Hz), 6.98-7. 17(3H, m), 
7.29-7.53(1 IH, m), 7.63(1H, s), 7.77(1H, d, J=16Hz), 8.10(1H, d, J=8Hz), 8.15(1H, 
d, J=8Hz) 

Mass(ESI) : m/z 567(M-H)' 
Example 125 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)ben2yl)-5-((5-chlorothiophen-2-yl)sulfonylcarbanioyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (227 mg) was obtained as white crystals from 3-(2-chloro- 
4-{E)-(2-phenylethenyl)benzyl)-2-methyl-3H-irnida2»[4,5-b]pyridine-5-carboxylic 
acid (200 mg) and 5-chlorothiophene-2-sulfonamide (145 mg), 
^H-NMR(CDCl3) : 2.66(3H, s), 5.57(2H, s), 6.82(1H, d, J-8Hz), 6.99(1H, d, J=3Hz), 
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7.02(1H, d, J=16Hz), 7.13(1H, d, J=16Hz), 7.29-7.39(4H, m), 7.50(1H, d, J=7Hz), 
7.63(1H, s), 7.75(1H, d, J=3Hz), 8.09(1H, d, J'SHz), 8.13(1H, d, J=8Hz) 
Mass{ESI) : m/z 581(M-H)" 
Eacample 126 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(E)-(2-chloro-4-(2-phenylethenyl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (226 mg) was obtained as white crystals fix)m 3-(2-chloK)- 

4-(E)-(2-phenylethenyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3cyUc 
acid (200 mg) and 5-bromothiophene-2-sulfonamide (178 mg). 
*H-NMR(CDCl3) : 2.68(3H, s), 5.57(2H, s), 6.82(1H, d, J=8Hz), 7.00-7. 16(3H, m), 
7.28-7.38(4H, m), 7.51(2H, d, J=8Hz), 7.63(1H, s), 7.70(1H, d, J=3Hz), 8.08(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz) 
Mass{ESI) : m/z 627(M-H)' 
lEbcample 127 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-2-methyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (202 mg) was obtained as white crystals from 3-(2-chloro-4-(E)-(2- 
phenylethenyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 
m^ and l-pentanesulfonamide(lll mg). 

*H-NMR(CDCl3) : 8.03(3H, t, J=7Hz), 1.22-1.43(4H, m), 1.80-1.92(2H, m), 2.67(3H, 
s), 3.53(2H, t, J=8Hz), 5.58(2H, s), 6.77(1H, d, J=8Hz), 6.99(1H, d, J=16Hz), 
7.13(1H, d, J=17Hz), 7.29-7.36(4H, m), 7.49(2H, d, J=8Hz), 7.63(1H, s), 8. 13{1H, d, 
J=8Hz), 8.20(1H, d, J=8Hz) 
Mass(ESI) : m/z 537(M+H)* 
ExamfSe 128 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamqyl)-3H-imidazo[4,5- 
bjpyridine (193 mg) was obtained as white crystals from 3-(2-chlort)-4-(2- 
phenylethyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboKylic acid (200 
mg) and (4-methylbenzene)sulfonamide (127 m^. 

'H-NMR(CDCl3) : 2.42(3H, s), 2.02(3H, s), 2.86(4H. s), 5.56(2H, s), 6.62(1H, d, 
J=8Hz), 7.00(1H, d, J=8Hz), 7. 13-7.33(8H, m), 8.02-8.09(4H, m) 
Mass(ESI) : m/z 557(M-H)- 
Example 129 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]p3Tidine (174 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)benzyI)-2-methyl-3H-imidazoI4,5-b]pyridine-5-carboxyUc acid (200 
mg) and (4-vinylbenzene)sulfonamide (226 m^. 
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*H-NMR(CDCl3) : 2.61(3H, s), 2.91(4H, s), 5.43(1H, d, J=10Hz), 5.88{1H, d, 
J=16Hz), 6.64(1H, d, J=8Hz), 6.74(1H, dd, J=9,16Hz), 7.00(1H, d, J=8Hz), 7.16- 
7.33(6H, m), 7.64(2H, d, J=8Hz), 8.04-8. 14(4H, m) Mass(ESI) : m/z 

569{M-H)- 
l^cample 130 

In the same manner as in Example 1, 3-(2-chlon)-4-(2-phenylethyl)- 

benzyl)-2-methyl-5-(E)-((2-phenylethenyl)siilfonylcarbamoyl)-3H-imidazo(4,5- 
b]pyridine (242 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbQxylic acid (200 

and (E)-(2-phenylethene)sulfonainide (226 mg). 
*H-NMR(CDCl3) : 2.61(3H, s), 2.91(4H, s), 5.57(2H, s), 6.62(1H, d, J=8Hz), 7.00(1H, 
d, J=8Hz), 7.14-7.32(7H, m), 7.42-7.45(3H, m), 7.53(2H, d, J=8Hz), 7.83(1H, d, 
J=15Hz), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz) 
Mass(ESI) : m/z 569(M-H)" 
trample 131 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine (199 m^ was obtained as white crystals from 3-(2-chlon)-4-(2- 
phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 
mg) and 5-chlorothiophene-2-sulfonamide (243 mg). 

'H-NMR(CDCl9) : 2.63(3H, s), 2.92(3H, s), 5.56(2H, s), 6.64(1H, d, J=8Hz), 6.96(1H, 
d, J=3Hz), 7.01(1H, d, J=8Hz), 7. 16-7.32(6H, m), 7.78(1H, d, J=3Hz), 8,08(1H, d, 
J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/z 583(M-H)" 
Example 132 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2-chloro-4-(2-phenylethyl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (263 m^ was obtained as white aystals ftom 3-(2-chloro- 
4-(2-phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(200 mg) and 5-bromothiophene-2-sulfonamide (298 mg). 

*H-NMR(CDCl3) : 2.62(3H, s), 2.90(4H, s), 5.56(2H, s), 6.65(1H, d, J=8Hz), 7.01(1H, 
d, J=8Hz), 7.08(1H, d, J=3Hz), 7. 12-7.30(6H, m), 7.74(1H, d, J=4Hz), 8.07(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESl) : m/z629(M-H)- 
^cample 133 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
ben2yl)-2-methyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine ( 166 
mg) was obtained as white crystals from 3-(2-chloro-4-(2-phenylethyl)-ben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 1- 
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pentanesulfonamide (186 mg), 

'H-NMR(CDCl3) : 0,88(3H, t, J=7Hz), L28-1.47{4H, m), 1.83-L94(2H, m), 2.62(3H, 
s), 2.90(4H, s), 3.56(2H, t, J=8H2), 5.56(2H, s), 6.63(1H, d, J=8Hz), 6.97(1H, d, 
J=8Hz), 7,13-7.80(6H, m), 8.13(1H, d, J=8Hz), 8,20(1H, d, J=8Hz) 
Mass(ESI) : m/z 537(M-H)' 
E^zample 134 

In the same manner as in Example 1, 3"(4-benzyloxy-2-chloroben2yl)-2- 
methyl-5-({4-methylbenzene)sulfonylcarbamqyl)-3H-i^ (259 
mg) was obtained as white crystals from 3-(4-benzyloxy-2-chloroben2yl)-2- 
methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylic add (230 mg) and (4- 
methylbenzene) sulfonamide (145 mg). 

^H-NMR(CDCl3) : 2.41(3H, s), 2.64(3H, s), 5.06(2H, s), 5.52(2H, s), 6.78-6.88(2H, 
m), 7.12(1H, s), 7.29<7,43(7H, m), 8.03-8.07(4H, m) 
Mass(ESI) : m/z 559(M"H)" 
Example 135 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chlorobenzyl)-2- 
methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-iniidazo[4,5-b]pyridine (214 mg) 
was obtained as white crystals from 3-(4-bemyloxy-2-chloroben2yl)-2-methyl-3H- 
imidazo[4,5-b]p3aidine-5-carboxylic acid (200 mg) and (4- 
vinylbenzene) sulfonamide (135 mg). 

^H-NMR(CDCl3) : 2.63(3H, s), 5.07(2H, s), 5.42(1H, d, J=9Hz), 5,51(2H, s), 5.86(1H, 
d, J=17Hz), 6.67-6.90(3H, m), 7.12(1H, d, J=2Hz), 7,32-7,4 3(5H, m), 7.52(2H, d, 
J=8Hz), 8.02-8. 13(4H, m) 
Mass(ESI) : m/z 571(M-H)" 
Ebicample 136 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chloroben2yl)-2- 
methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamoyl)-3H-inridazol4,5-b]pyridm^ 
(212 mg) was obtained as white crystals firom 3-(4-ben2ylo3gr-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 m^ and (E)-(2- 
phenylethene)sulfonamide (135 mg). 

'H-NMR{CDCl3) : 2. 13(3H, s), 5.06(2H, s), 5.53(2H, s), 6.73(1H, d, J=8Hz), 6.84(1H, 
dd, J=2,8Hz), 7.10-7.18(2H, m), 7.32~7.43(8H, m), 7.50-7.53(2H, m), 7.82(1H, d, 
J=15Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
Mass(ESI) : m/z 571(M-H)" 
Example 137 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chloroben2yl)-5- 
((5~chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-irnidazo[4,5~b]pyridine 
(178 mg) was obtained as white crystals from 3-(4-ben2yloxy-2-chloroben2yl)-2- 
methyl-3H-imidazo[4,5-blpyridine-5-carboxylic acid (200 mg) and 5- 
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chlorothiophene-2-sulfonamide (145 m^. 

*H-NMR(CDCy : 2.67(3H, s), 5.06{2H, s), 5.51(2H, s), 6.78(1H, d, J=8Hz), 6.85(1H, 
dd, J=2,8Hz), 6.92{1H, d, J=3Hz), 7.12(1H, d, J=2Hz), 7.32-7.42(5H, m), 7.78(1H, 
d, J=7Hz), 8.06(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 

Mass(ESI) : m/z 585(M-Hr 
Example 138 

In the same manner as in Example 1, 3-(4-ben2ylQJiy-2-chlorobenzyl)-5- 
((5-bromotWophen-2-yl)sulfonylc»rbam(yl)-2-methyl-3H-mudazo[4,5-b]p[^ 
(227 mg) was obtained as white crystals from 3-(4-benzylo3cy-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylic acid (200 mg) and 5- 
bromothiophene-2-sulfonamide (178 m^. 

*H-NMR(CDCy : 2.63(3H, s), 5.05(2H, s), 5.52(2H, s), 6.80(1H, d, J=5Hz), 6.84(1H, 
dd, J=2,8Hz), 7.07(1H, d, J=7Hz), 7.10(1H, d, J=3Hz), 7.32-7.42(5H, m), 7.72(1H, 
d, J=3Hz), 8.07(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass(ESI) : m/z 630(M-H)' 
E^eample 139 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chloroben2yl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (184 mg) was 
obtained as white crystals from 3-(4-ben2yloxy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 1-pentane-sulfonamide 
(lllmg). 

*H-NMR(CDCl3) : 0.87(3H, t, J=8Hz), 1.30-1.48(4H, m), 1.83-1.93(2H, m),2.64(3H, 
s), 3.53(2H, t, J=8Hz), 5.04(2H, s), 5.51{2H, s), 6.74(1H, d, J=8Hz), 6.82(1H, dd, 
J=2,8Hz), 7.10(1H, d, J=8Hz), 7.30-7.40(5H, m), 8.10(1H, d, J=8Hz), 8.17(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 539(M-H)" 
Eicamide 140 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)ben2yl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo-[4,5- 
bjpyridine (211 mg) was obtained as white crystals from 3-(2-chloro-4- 
((cydohexylmethyl)oxy)berizyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic 
add (200 mg) and (4-methylbenzene) sulfonamide (124 mg). 
'H-NMR(CDCl3) : 0.97-1.36(5H, m), 1.67-1.87(6H, m), 2.41(3H, s), 2.63(3H, s), 
3.74(2H, d, J=7Hz), 5.51(2H, s), 6.77(2H, s), 7.01(1H, s), 7.32(2H, d, J=8Hz), 
8.02-8.07(4H, m) 
Mass(ESI) : m/z 565(M-H)" 
Eaeample 141 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
03C7)benzyl)-2-methyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-irnidazo[4,5- 
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b]pyridine (203 mg) was obtained as white aystals from 3-(2-chloro-4- 

((cydohe3q^lmethyl)oxy)beii2yl)-2-methyW 

acid (200 mg) and (4-vinylbenzene)sulfonamide (133 mg). 

"H-NMR(CDCla) : 0.98-L38(5H, m), 1.68-1.88(6H, m), 2.64(3H, s), 3.75(2H, d, 

J=7Hz), 5.43(1H, d, J=llHz), 5.50(2H, s), 5.87(1H, d, J=16Hz), 6.69-6.78(3H, m), 

7.00(1H, s), 7.53(2H, d, J=8Hz), 8.00-8, 12(4H, m) 

Mass(ESI) : m/z 577(M-H)" 

Eacample 142 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)benzyl)-2-methyl-5-(E)-((2-phenylethenyl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (193 mg) was obtained as white crystals from 3-(2"Chloro-4- 
((cyclohexylmethyl)o^)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo3^^ 
acid (200 mg) and (E)-(2-phenylethene) sulfonamide (133 mg). 
'H-NMR(CDCl3) : 0.96-1.36(5H, m), L68-1.84(6H, m), 2.64(3H, s), 3.72(2H, d, 
J=7Hz), 5.51(2H, s), 6.69-6.74(2H, m), 7.00(1H, d, J=2Hz), 7.14(1H, d, J=15Hz), 
7,36-7,46(3H, m), 7.52-7.56(2H, m), 7.81(1H, d, J=16Hz), 8.08(1H, d, J=8Hz), 
8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 577(M-H)" 
Example 143 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohex7lmethyl)- 
05g^)ben2yl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2--methyl--3H- 
imidazo[4,5-b]pyridine (155 m^ was obtained as white crystals frx>m 3-(2-chloro- 
4-((cyclohe3?ylmethyl)o3Qr)ben2yl)-2-methyl-3H-irnidazo[4,5-b]pyrid^ 
acid (200 mg) and 5-chlorothiophene-2-sulfonamide (143 mg). 
^H-NMR(CDCl3) : 0.97-1.36{5H, m), 1.37-1.87(6H, m), 2.65(3H, s), 3.73(2H, d, 
J=7Hz), 5.50(2H, s), 6.73-6.82(2H, m), 6.94(1H, d, J=2Hz), 7.00(1H, s), 7.76(1H, d, 
J=3Hz), 8.06(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 
Mass(ESI) : m/z591(M-H)" 
Eacample 144 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)suLfonylcarbamoyl)-3-(2-chloro-4-((cyclohexylmethyl)oxy)benzyl)-2-meth 
imidazo[4,5-b]pyridine (178 mg) was obtained as white crystals from 3-(2-chloro-' 
4-((cyclohexyLmethyl)oxy)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridm 
acid (200 mg) and 5-bromothiophene-2-sulfonamide (175 mg). 
'H-NMR(CDCl3) : 0.97-1.36(5H, m), 1.68-L87(6H, m), 2.64(3H, s), 3.73(2H, d, 
J=7Hz), 5.50(2H, s), 6.72-6.80(2H, m), 7.00(1H, s), 7.08(1H, d, J=3Hz), 7.72(1H, d, 
J=3Hz), 8.05(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 

Mass(ESI) : m/z 537(M-H)' 
RTcample 145 
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In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
03cy)benzyl)-2-methyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]p 
(178 mg) was obtained as white crystals from 3-(2-chloro-4- 

((<ydohe3Qrlmethyl)o3iy)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-<:a^ 
add (200 mg) and 1-pentanesulfonamide (1 10 m^. 

'H-NMR(CDCl3) : 0.88(3H, t, J=8Hz), 0.96-1.48(9H, m), 1.68-1.92(8H, m), 2.64(3H, 
s), 3.53(2H, t, J=8Hz), 3.72(2H, d, J=7Hz), 5.46(2H, s), 6.70-6.76(2H, m), 6.78 (IH, 
s), 8.09(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Mass(ESI) : m/z 545(M-HV 
EScampIe 146 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)ben2yl)-2- 
methyl-5-[(4-methylberizene)sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyTidine (181 
mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)-benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 
'H-NMR(CDCl3) : 2.41(3H, s), 2.50(3H, s), 2.63(3H, s), 5.52(2H, s), 6.73(1H, d, 
J=8Hz), 7.09(1 H, d, J=8Hz), 7.30-7.37(3H, m), 8.00-8.07(4H, m). 
Mass(ESI) : m/z499(M-l) 
mp ISO-lSl'C 
Example 147 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
methyl-5-((4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (174 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)-benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carbQJiylic acid (160 m^. 
*H-NMR(CDCy : 2.50(3H, s), 2.64(3H, s), 5.44(1H, d, J=llHz), 5.53(2H, s), 
5.88(1H, d, J=18Hz), 6.57(1H, d, J=8Hz), 6.71(2H, dd, J=18,llHz), 7.08(1H, dd, 
J=8,2Hz), 7.32(1H, d, J=2Hz), 7.54(2H, d, J=8Hz), 8.00-8. 14(4H, m). 
Mass(ESI) : m/z 513(M+1) 
mp 197-198»C 
Example 148 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)ben2yl)-2- 
methyl-5-(E)-[(2-phenylethenyl)sulfonylcarbamayl]-3H-imidazo[4,5-b]pyridine 
(174 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(methylthio)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbQxylic add (160 
mg). 

'H-NMR(CDCl3) : 2.48(3H, s), 2.63(3H, s), 5.53(2H, s), 6.67(1H, d, J=8Hz), 7.06(1H, 
dd, J=8,lHz), 7.14(1H, d, J=15Hz), 7.23-7.33(lH, overlapped with HjO), 7.36- 
7.47(3H, m), 7.50-7.59(2H, m), 7.81(1H, d, J=15Hz), 8.09(1H, d, J=8Hz), 8.17(1H, 
d, J=8Hz), 10.0 1(1H, brs). 
Mass(ESI) : m/z513(M+l). 
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mp 175-176"C 
Example 149 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-5- 
[(5-cWorothiophen-2-yl)sulfonylcarbamoyl]-2-methyl-3H 
(186 mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)- 
benzyl)-2-methyl-3H-imidazo[4,5--b]pyridine-5-carbQxylic add (160 mg). 
'H-NMR(CDCl3) : 2.40(3H, s), 2.65(3H, s), 5.53(2H, s), 6.73(1H, d, J=8Hz), 6.95{1H, 
d, J=5Hz), 7.08(1H, dd, J=8,2Hz), 7.31(1H, d, J=2Hz), 7.77(1H, d, J=5Hz), 7.70(1H, 
d, J=8Hz), 8.12(1H, d, J-8Hz). 
Mass(ESI) : m/z 528(M+1) 
mp 170-171°C 
E«xample ISO 

In the same manner as in Example 1, 3-[2-chloro-4-(methylthio)ben2yll-5- 
[(5-bromothiophen-2-yl)sulfonylcarbamoyl]-2-methyl-3H-irnidazo[4,5-b]pyridm^ 
(211 mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)- 
benzyl)-2-methyl-3H-irmdazo[4,5-b]pyridine-5-carboxylic acid (160 mg), 
^H-NMR(CDCl3) : 2.49(3H, s), 2.65(3H, s), 5.52(2H, s), 6.73(1H, d, J=8Hz), 7.02- 
7.13(2H, m), 7.31(1H, br s), 7.72(1H, d, J=5Hz), 8.08(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz). 

Mass(ESI) : m/z 572(M+1) 
mp 169-170*^0 
ESxample 151 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]p3nidine (169 m^ was 
obtained as colorless crystals fix>m 3-(2-chloro-4-(methylthio)ben2yl)-2-methyl- 
3H-imidazo[4,5-bIpyridine-5-carboxylic acid (160 mg). 

"H-NMR(CDCl3) : 0,90(3H, t, J=8Hz), 1.26-1.49(4H, m), 1.81-L95(2H, m), 2.47(3H, 
s), 2.64(3H, s), 3.50-3.60(2H, m), 5.52(2H, s), 6.70{1H, d, J=8Hz), 7.05(1H, dd, 
J=8,lHz), 7.30(1H, d, J=lHz), 8.12(1H, d, J=8Hz), 8.19(1H, d, J=8Hz), 9.81(1H, br 
s). 

Mass(ESI) : m/z481(M+l) 
mp 184-185^0 
Example 152 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
ben2yl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)~3H-imidazo[4,5- 
b]p3nridine (173 mg) was obtained as white crystals from 3-(2-chloro-4- 
(ethoxycarbonyl)benzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxyU^ acid 
(150 mg) and (4-methylbenzene)sulfonamide (103 mg). 

^H-NMR(CDCl3) : 1.40(3H, t, J=7Hz), 2.42(3H, s), 2.59(3H, s), 4.39(2H, q, J=7Hz), 
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5.63(2H, s), 6.70(1H, d, J=8Hz), 7.27-7.33(2H, m), 7.83(1H, d, J=8Hz), 8.00- 
8.07(5H, m) 

Mass(ESI) : m/z 525(M-H)" 
Eacample 153 

In the same manner as in Example 1, 3-(2-chloro-4-(etho35ycarbonyl)- 
baizyl)-2-methyl-5-((4-vmylbenzene)sulfonylcarbamoyl)-3H-imidaOT 
b]pyridine (2 12 mg) was obtained as white crystals from 3-(2-chloro-4- 

(ethoxycarbGnyl)ben2yl)-2-methyl-3H-imidazol4,5-b]pyridine-5-carbQ35ylicacid 
(200 mg) and (4-vinylbenzene) sulfonamide (147 mg). 

'H-NMR(CDCl3) : L40(3H, t, J=7Hz), 2.59(3H, s), 4.40(2H, q, J=7Hz), 5.43{1H, d, 
J=9Hz), 5.64(2H, s), 5.88(1H, d, J=16Hz), 6.68-6.77(2H, m), 7.52(1H, d, J=8Hz), 
7.83(1H, dd, J=2,8Hz), 8.05-8. 16(5H, m) 
Mass(ESI) : m/z 537(M-H)- 
Example 154 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl)-2-methyl-5-(E)-((2-phenyIethenyl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]p3nidine (237 mg) was obtained as white caystals from 3-(2-chloro-4- 

(ethoxycarbonyI)benzyI)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(200 mg) and (E)-(2-phenylethene)sulfonamide (147 m^. 

^H-NMR(CDCl3) : 11.38(3H, t, J=7Hz), 2.60(3H, s), 4.37(2H, q, J=7Hz), 5.65(2H, s), 
6.65(1H, d, J=8Hz), 7.14(1H, d, J=15Hz), 7.36-7.53(5H, m), 7.77- 7.85(2H, m), 
8.12-8.20(3H, m) 
Mass(ESI) : m/z 537(M-H)" 
trample 155 

In the same manner as in Eacample 1, 3-(2-chloro-4-(ethaxycarbonyl)- 
benzyl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H-imidazo[4,5- 
b]p3nidine (210 mg) was obtained as white caystals from 3-(2-chloro-4- 

(ethox7carbonyl)ben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylicacid 
(200 mg) and 5-chlorothiophene-2-sulfonamide (159 m^. 

^H-NMR(CDCl3) : 1.39(3H, t, J=7Hz), 2.60(3H, s), 4.38(2H, q, J=7H^, 5.62(2H, s), 
6.70(1H, d, J=8Hz), 6.93(1H, d, J=3Hz), 7.26(1H, s), 7.73(1H, d, J=4Hz), 7.83(1H, 
dd, J=2,8Hz), 8.11-8.17(3H, m) 
Mass(ESI) : m/z 551(M-H)- 
Ejcample 156 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl) sulfonylcarbamoyl-3- (2-chloro-4-(ethoxycarbonyl)ben2yl)-2-methyI-3H- 
imidazo[4,5-b]pyridine (229 mg) was obtained as white crystals from 3-(2-chloro- 
4-(ethoxycarbonyl)ben2yl)-2-methyl-3H-irriidazo[4,5-b]pyridine-5-carbo3cylicacid 
(200 mg) and 5-bromothiophene-2-sulfonamide (194 mg). 
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*H-NMR{CDCg : 1.19(3H, t, J=7Hz), 2.62(3H, s), 4.38(2H, q, J=8Hz), 5.63(2H, s), 
6.71(1H, d, J=8Hz), 7.07{1H, d, J=4Hz), 7.71{1H, d, J=3Hz), 7.83(1H, dd, J=2,8Hz), 
8.09-8. 15(3H,m) 
Mass{ESI) : m/z 597(M-H)- 
Example 157 

In the same manner as in Example 1, 3-(2-chloro-4-(ethQjcycarbonyl)- 
ben2yl)-2-methyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (197 
was obtained as white crystals from 3-(2-chloro-4-(ethoxycarbonyl)-benzyl)-2- 
methyl-3H-imidazo[4,5-b]p3Tidine-5-carbaxjrlic acid (200 m^ and 1- 
pentanesulfonamide (121 mg). 

*H-NMR(CDCl3) : 0.88(3H, t, J=7Hz), 1.27-1.47(7H, m), 1.82-1.92(2H, m), 2.60(3H, 
s), 3.53(2H, t, J=8Hz), 4.38(2H, q, J=7Hz), 5.62(2H, s), 6.67(1H, d, J=8Hz), 7.83(1H, 
dd, J=2,8Hz), 8.14-8.24(3H, m) 

Mass(ESI) : m/z 505(M-H)" 
Eaounple 158 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyIoxy)methyl)- 
ben2yl)-2-methyI-5-[(4-methyIbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine (182 m^ was obtained as pale-yellow crystals from 3-(2-chloro-4- 

((phenylo3cy)methyl)beii2yl)-2-methyl-3H-iimdazo[4,5-b]pyridine-5-carbaxylicacid 
(200 mg) and (4-methylbenzene)sulfonamide (127 mg). 

"H-NMR(300MHz, DMSO-dejd : 2.38(s, 3H), 2.48(s, 3H), 5.12(s, 2H), 5.83(s, 3H), 
6.76(d, J=8Hz, IH), 6.90-7.04(m, 3H), 7.24-7.38(m, 3H), 7.42(d, J=8Hz, 2H), 
7.66(s, IH), 7.83-7.95(m, 3H), 8.14(d, J=8Hz, IH) 
MS(ESI) : m/e 559(M-H) 
Example 159 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)methyI)- 
benzyl)-2-methyl-5-[(4-vinylbeiizene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyTidine (135 m^ was obtained as pale-yellow crystals from 3-(2-chloro-4- 

((phenyloxy)methyl)berizyl)-2-methyl-3H-irmdazo[4,5-b]pyridine-5-carboxylicadd 
(200 mg) and (4-vinylbenzene) sulfonamide (135 mg). 

'H-NMR(300MHz, DMSO-d^jd : 2.46(s, 3H), 5.11(s, 2H), 5.46(d, J=llHz, IH), 
5.83(s, 2H),6.01(d, J=18Hz, IH), 6.74(d, J=8Hz, IH), 6.81(dd, J=ll,18Hz, IH), 
6.90-7.03(m, 3H), 7.24-7.36(m, 3H), 7.64-7.75(m, 3H), 7.90(d , J=8Hz, IH), 7.98(d, 
J=8Hz, 2H), 8.13(d, J=8Hz, IH) 
MS(ESI) : m/e 571(M-H) 
Example 160 

In the same manner as in Example 1, 3-(2-chlorx>-4-((phenyloxy)methyI)- 
ben2yl)-2-methyl-5-[(E)-(2-phenylethenyl)suIfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine (152 m^ was obtained as pale-yellow crystals from 3-(2-chloro-4- 
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{(phenyloxy)methyl)benzyl)-2-me1%l-3H-imidazo[4,5-b]pyridine-5-carbo3^^ 

(200 mg) and (E)-(2-phenylethene)sulfonaimde (135 mg). 

^H-NMR(300MHz, DMSO-dg)^ : 2.46(s, 3H), 5.60(s, 2H), 5.84(s, 2H), 6.68(d, 

J=8Hz, IH), 6.90-7.02(m, 3H), 7.24-7.36(m, 3H), 7.40-7.59(ni, 4H), 7.66(s-like, 

2H), 7.73-7.82(m, 2H), 7.98(d, J=8Hz, IH), 8.18(d, J=8Hz, IH) 

MS(ESI) :m/e 571 (M-H) 

Example 161 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)methyl)- 
ben2yl)-5-[(5-chlorotMophen-2-yl)sulfonylcarbamoyl]-2-melJiyl-3H-imidazo-[4,5- 
b]pyridine (120 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 

((phenyloxy)methyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(200 mg) and 5-chlorothiophene-2-su]fonamide (178 mg). 
*H-NMR(300MHz, DMSO-de)(y : 2.45(s, 3H), 5.61(s, 2H), 5.83(s, 2H), 6.70(d, 
J=8Hz, IH), 6.90-7.02(m, 3H), 7.24-7.35(m, 4H), 7.65(s, IH), 7.76(d, J=4Hz, IH), 
7.97(d, J=8Hz, IH), 8.18(d, J=8Hz, IH) 
MS(ESI) : m/e 585,587 
Ebzample 162 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-((phenyloxy)methyl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (153 mg) was obtained as pale-j^llow crystals from 3-(2- 

chloro-4-((phenylojcy)methyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add (200 m^ and 5-bromothiophene-2-sxilfonamide (178 m^. 
*H-NMR(300MHz, DMSO-dJd : 2.45(s, 3H), 5.10(s, 2H), 5.8 l(s, 2H), 6.69(d, 
J=8Hz, IH), 6.90-7.02(m, 3H), 7.24-7.35(m, 3H), 7.39(d, J=4Hz, IH), 7.65(s, IH), 
7.70(d, J=4Hz, IH), 7.97(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 
MS(ESI) : m/e 629,630,633 
Easample 163 

In the same manner as in Example 1, 3-(2-chloro-4-((phen5doxy)methyl)- 

benzyl)-2-methyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (180 
m^ was obtained as pale-yellow crystals from 3-(2-chloro-4- 

((phenyloxy)methyl)benzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylicadd 
(200 mg) and 1-pentanesulfonamide (111 mg). 

*H-NMR(300MHz, DMSO-de)(y : 0.80(t, J=7.5Hz, 3H), 1.17-1.43(m, 4H), 1.63- 
1.77(m, 2H), 2.48(s, 3H), 3.53(t, J=7.5Hz, 2H), 5.51(s, 2H), 5.83(s, 2H), 6.74(d, 
J=8Hz, IH), 6.90-7.04(m, 3H), 7.23-7.48(m, 3H), 7.65(s, IH), 8.02(d, J=8Hz, IH), 
8.20(d, J=8Hz, IH) 
MS(ESI) :m/e 539(M-1) 
Eaeample 164 

In the same manner as in Example 1, 3-[2-chloro-4-(dimethylamino- 
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methyl)ben2yl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamq^^^ 
imidazo[4,5-b]pyridine (80 mg) was obtained as pale-yellow crystals from 3-(2- 
cMoro-4-(dimethylaminomethyl)benzyl)-2-methyl-3H-iniidazoI4,5-b]py^ 
carboxylic acid (115 mg) and (4-methylbenzene)sulfonamide (83 m^. 
^H-NMR(300MHz, DMSO-d6)(y : 2.34(s, 3H), 2.40(s, 6H), 2.46(s, 3H), 3.78(s, 2H), 
5.70(s, 2H), 6.60(d, J=8Hz, IH), 7.23(d, J=8Hz, IH), 7.30(d, J=8Hz, 2H), 7.60{s, 
IH), 7.80(d, J=8Hz, IH), 7.93(d, J=8Hz, IH), 8.03(d, J=8Hz, IH) 
MS(ESI) : m/e 512(M+H) 
^cample 165 

In the same manner as in Example 1, 3-[2-chloro-4-{(imidazol-l- 
yl)methyl)ben2yl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (180 m^ was obtained as pale-yellow crystals from 3-(2- 

chloro-4-((imidazol-l-yl)methyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid (184 mg) and (4-methylbenzene)sulfonamide (125 mg). 
*H-NMR(300MHz, DMSO-de) 6 : 2.39(s, 3H), 2.45(s, 3H), 5.22(s, 2H), 5.77(s, 2H), 
6.67(d, J=8Hz, IH), 6.98(s, IH), 7.14(d, J=8Hz, IH), 7.25(s, IH), 7.40(d, J=8Hz, 
2H), 7.48(s, IH), 7.84-7.93(m, 4H), 8. 10(d, J=8Hz, IH) 
MS(ESI) : m/e 533(M-H) 
Eaeample 166 

In the same manner as in Example 1, 3-[2-chloro-4-((piperidin-l- 
yl)methyl)ben25d]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (57 mg) was obtained as pale-yellow crystals from 3-(2- 

chloro-4-({piperidin-l-yl)methyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carbojgrlic add (148 mg) and (4-methylbenzene)sulfonamide (96 m^. 
^H-NMR{300MHz,DMSO-d6) ^ : 1.43(brpeak, 2H), 1.55(brpeak, 4H), 2.34(s, 3H), 
2.46(s, 3H), 2.66(br peak, 4H), 3.79(br peak, 2H), 5.69(s, 2H), 6.56(d, J=8Hz, IH), 
7.23(d, J=8Hz, IH), 7.29(d, J=8Hz, 2H), 7.58(s, IH) , 7.80(d, J=8Hz, 2H), 7.90(d, 
J=8Hz, IH), 8.03(d, J=8Hz, IH) 
MS(ESI) : m/e 552.2(M+H) 
Example 167 

In the same manner as in Example 1, 3-[2-chloro-4-(phenylthiomethyl)- 
benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine (1 19 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 

(phenylthiomethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylicacid 
(175 mg) and (4-methylbenzene) sulfonamide (107 mg). 

^H-NMR(300MHz, DMSO-d^) 6 : 2.38(s, 3H), 2.41(s, 3H), 4.24(s, 2H), 5.79(s, 2H), 
6.68(d, J=8Hz, IH), 7.12-7.35(m, 6H), 7.43(d, J=8Hz, IH), 7.54(s, IH), 7.85- 
7.98(m, 3H), 8. 13(d, J=8Hz, IH) 
Mass (ESI) m/e 575.0 (M-H) 
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E^rample 168 

In the same manner as in Example 1, 3-{4-((benzyioxy)methyl)-2- 
cWorobenzyl)-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-iniida^ 
b]iyyridine was obtained as pale-yellow crystals (195 mg) from 3-(4- 

((benzylo3cy^)methyl)-2-cWoroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylic add (200 m^ and (4-methylbenzene)sulfonamide (123 m^. 

*H-NMR (300MHz, DMSO-de)<y : 2.38(s, 3H), 2.46(s, 3H), 4.53(s, 4H), 5.82(s, 2H), 

6.73(d, J=8Hz, IH), 7.20-7.38(m, 6H), 7.42(d, J=8Hz, 2H), 7.56(s, IH), 7.85- 

7.94(m, 3H), 8.13(d, J=8Hz, IH) 

Mass (ESI) m/e 573 (M-H) 

Ejcample 169 

In the same manner as in Example 1, 3-[4-(benzimidazol-2-yl)-2- 
chlorobenzyl]-2-methyl-5-[(4-methylben2ene)sulfonylcarbamqjrl]-3H-imidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (140 mg) &x)m 3-[4-(benzimidazol- 
2-yl)-2-chlorobenzyl]-2-methyl-3H-imida2o[4,5-b]pyridine-5-carbo3cylic add (200 
mg) and (4-methylbenzene) sulfonamide (124 mg). 

'H-NMR(300MHz, DMSO-d6)(y : 2.34(s, 3H), 2.50(s, 3H), 5.90(s, 2H), 6.98(d, 
J=8Hz, IH), 7.20-7.30(m, 2H), 7.38(d, J=8Hz, 2H), 7.57-7.69(m, 2H), 7.86-7.94(m, 
3H), 8.06(d, J=8Hz, IH), 8.16(d, J=8Hz, IH), 8.37(s, IH) 
Mass (ESI) m/e 569 (M-H) 
Example 170 

In the same maimer as in Example 1, 2-methyl-5-[(4-methylbenzene)- 
sulfonylcarbamoyl]-3-[4-(l-methylbenzimidazol-2-yl)-2-chloroben2yl]-3H- 
imidazo[4,5-b]Ryridine was obtained as pale-yellow crystals (81 mg) from 2- 
methyl-3-[4-(l-methylben2dmidazol-2-yl)-2-chlorobenzyl]-3H-imidazo[4,5- 
b]pyridine-5-carbQj5ylic add (200 mg) and (4-methyibenzene) sulfonamide (120 
mg). 

^H-NMR(300MHz, DMSO-de)d : 2.37(s, 3H), 2.53(s, 3H), 3.89(s, 3H), 5.94(s, 2H), 
6.90(d, J=8Hz, IH), 7.21-7.37(m, 3H), 7.42(d, J=8Hz, 2H), 7.65(d, J=8Hz, IH), 
7.70(d, J=8Hz, IH), 7.78(d, J=8Hz, IH), 7.90(d, J=8Hz, 2H), 8.09(s, IH), 8.17(d, 

J=8Hz, IH) 

Mass (ESI) m/e 585 (M+H) 
Example 171 

In the same manner as in Example 1, 3-[(l-ethylbenzunidazol-2- 
yl)methyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (167 mg) from 3-[(l- 

ethylbenzimidazol-2-yl)niethyl]-2-niethyl-3H-irnidazo[4,5-b]pyridine-5-carboxylic 
acid (180 mg) and (4-methylbenzene) sulfonamide (139 mg). 
^H-NMR(300MHz, DMSO-de)^ : 1.20(t, J=7.5Hz, 3H), 2.37(s, 3H), 2.65(s, 3H), 
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4.53(q, J=7.5Hz, 2H), 6.10(s, 2H), 7.17(t, J=8Hz, IH), 7.26(t, J=8Hz, IH), 7.42{d, 
J=8Hz, 2H), 7.53{d, J=8Hz, IH), 7,60(d, J=8Hz, IH), 7.87(d, J=8Hz, IH), 7.90(d, 
J=8Hz, IH), 8.12(d, J=8Hz, IH) 
Mass (ESI) m/e 487.2 (M-H) 
Example 172 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)ben2yl)-2-methyl-5-(l-pentanesulfonylcarbamoyl)-3H-iniida^ 
was obtained as pale-yellow crystals (174 mg) from 3-(2-chloro-4-(thiophen-2-' 
yl)ben2yl)-2-me1hyl-3H-imidazo[4,5-b]pyridine-5-carboxyUcadd (180 mg) and 1- 
pentanesulfonamide (106 mg). 

^H-NMR(300MHz, DMSO-de)<5 : 0.79{t, J=7.5Hz, 3H), l,10-1.45(m, 4H), 1.56- 
1.81{m, 2H), 2.50(s, 3H), 3.43-3.63(m, 2H), 5,83(s, 2H), 6.80(d, J=8Hz, IH), 7.13(t, 
J=5Hz, lH),7.50(d, J=8Hz, IH), 7.55-7.70(m, 2H), 7.86(s-like, IH), 8.03(d, J=8Hz, 
IH), 8.21(d, J=8Hz, IH) 
Mass (ESI) m/e 515.2 (M-H) 
Bscample 173 

In the same manner as in Example 1, 3-(2~chloro-4-(thiophen-2-yl)benzyl)- 
2-methyl-5-[(4-methylben2ene) sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine was 
obtained as pale-yellow crystals (199 mg) from 3-(2-chloro-4-(thiophen-2- 
yl)ben2yl)-2-methyl-3H-imidazo[4,5-b]p3aidine-5-carboxylic acid (180 mg) and (4- 
methylbenzene) sulfonamide (120 mg). 

^H-NMR(300MHz, DMSO-de)(y : 2.37(s, 3H), 2.50(s, 3H), 5.84(s, 2H), 6.80(d, 
J=8Hz, IH), 7.16(t, J=5Hz, IH), 7.40(d, J=8Hz, 2H), 7.53(dd, J=8, 2Hz, IH), 7.58- 
7.65(m, 2H), 7.82-7.94(m, 4H), 8.13(d, J=8Hz, IH) 
Mass (ESI) m/e 535.1 (M-H) 
Example 174 

In the same manner as in Elxample 1, 3-(2-c±iloro-4-(thiophen-2- 
yl)benzyl)-5-[(5-chlorotWophen-2-yl)sulfonylcarbamoyl]-2-me1hyl-3H-im 
bjpyridine was obtained as pale-yellow crystals (194 mg) from 3-(2-chloro-4- 
(thiophen-2-yl)ben2yl)-2-methyl-3H-iirddazo[4,5-b]p3aidine-5-carbo3Q^ acid (180 
mg) and 5-chlorothiophene-2-sulfonamide (139 mg). 

^H-NMR(300MHz, DMSO-ds)(y : 2.50(s, 3H), 5.83(s, 2H), 6.75(d, J=8Hz, IH), 
7.15(t, J=5Hz, IH), 7.28(d, J-4Hz, IH), 7.51(dd, J=8, 2Hz, IH), 7.56-7.65(m, 2H), 
7.74(d, J-4HZ, IH), 7.88(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 
Mass (ESI) m/e 561.0 
Example 175 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-(thiophen-2-yl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine was obtained as pale-yellow crystals (228 mg) from 3-(2- 
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chloro-4-(thiophen-2-yl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-c^ 
add (180 and 5-bromothiophene-2-sulfonamide (170 m^. 
'H-NMR(300MHz, DMSO-dsjcJ : 2.50(s, 3H), 5.83(s, 2H), 6.75(d, J=8Hz, IH), 
7.14(t, J=5Hz, IH), 7.37(d, J=4Hz, IH), 7.52(dd, J=8, 2Hz, IH), 7.57-7.64(m, 2H), 
7.70(d, J=4Hz, IH), 7.87(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 
Mass (ESI) m/e 606.7 
Example 176 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)ben2yl)-2-niethyl-5-[(E)-(2-phenyle1hene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine was obtained as pale-yellow crystals (199 mg) from 3-(2-chloro-4- 
(thiophen-2-yl)ben2yl)-2-methyl-3H-iniidazo[4,5-b]pyTidine-5-carboxyKc add (180 
mg) and ((E)-(2-phenylethene)sulfonamide (129 mg). 

^H-NMR(300MHz, DMSO-d^j^ : 2.50(s, 3H), 5.85(s, 2H), 6.71(d, J=8Hz, IH), 

7.15(t, J=5Hz, IH), 7.36-7.82(m, lOH), 7.88(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 

8.18(d, J=8Hz, IH) 

Mass (ESI) m/e 547.1 (M-H) 

Example 177 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)benzyl)-2-methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]p3aidine was obtained as pale-yellow crystals (194 mg) from 3-(2-chloro-4- 
(thiophen-2-yl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carbo3cylic acid (180 
m^ and (4-vjnylbenzene) sulfonamide (129 m^. 

*H-NMR(300MHz, DMSO-dg)*? : 2.58(s, 3H), 5.45(d, J=llHz, IH), 5.83(s, 2H), 

6.0 l(d, J=19Hz, IH), 6.72-6.90(m, 2H), 7.16(t, J=5Hz, 3H), 7.55(dd, J=8, 2Hz, IH), 

7.58-7.65(m, 2H), 7.69(d, J=8Hz, IH), 7.84-7.92(m, 2H), 7.97(d, J=8Hz, 2H), 

8.14(d, J=8Hz, IH) 

Mass (ESI) m/e 547.1 (M-H) 

E^xample 178 

In the same manner as in Ebcample 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-methyl-5-(l-pentanesulfonylcarbamoyl)-3H-irnidazo[4,5-b]p3rridine 
was obtained as pale-yeUow crystals (177 mg) from 3-(2-chloro-4-(5- 

chlorothiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]Ryridine-5-carboxylicadd 
(180 mg) and l-pentanesuUbnamide (98 mg). 

'H-NMR(300MHz, DMSO-de)^ : 0.79(t, J=7.5Hz, 3H), 1.14-1.41(m, 4H), 1.60- 
1.75(m, 2H), 2.51(s, 3H), 3.5 l(t, J=7.5Hz, 2H), 5.83(s, 2H), 6.78(d, J=8Hz, IH), 
7.18(d, J=4Hz, lH),7.41(dd, J=8,2Hz, IH), 7.50(d, J=4Hz, IH), 7.85(d, J=2Hz, IH), 
8.01(d, J=8Hz, IH), 8.19(d, J=8Hz, IH) 
Mass (ESI) m/e 549.0 
Example 179 
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In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-methyl-5-[(4-methylbenzene)sulfonylcarbamqyl]-3H-iimd 
bjpyridine was obtained as pale-yellow crystals (179 mg) from 3-(2-chloro-4-(5- 
chlorothiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbox^^ 
(180 mg) and (4-methylbenzene)sulfonamide (111 m^. 
*H-NMR(300MHz, DMSO-d^ld : 2.37(s, 3H), 2.50(s, 3H), 5.83(s, 2H), 6.78(d, 
J=8Hz, IH), 7.20(d, J=4Hz, IH), 7.40(d, J=8H2, 2H), 7.48(dd, J=8, 2Hz, IH), 7.52{d, 
J=4Hz, IH), 7.83-7.95(m, 4H), 8.15(d, J=8Hz, IH) 
Mass (ESI) m/e 569.2 
Eacample 180 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-5-[(5-chlorothiophen-2-yl)sulfonylcarbamoyl]-2-methyl-3H-imidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (182 mg) from 3-(2-chloro-4-(5- 

cWoix)thiophen-2-yl)benzyl)-2-methyl-3H-iinidazo[4,5-b]pyridine-5-carboxylic add 
(180 mg) and 5-chlorothiophene-2-sulfonamide (128 mg). 
*H-NMR(300MHz, DMSO-de)^ : 2.50(s, 3H), 5.82(s, 2H), 6.73(d, J=8Hz, IH), 
7.18(d,J=4Hz, lH),7.29(d,J=8Hz, IH), 7.45(dd, J=8, 2Hz, IH), 7.51(d, J=4Hz, IH), 
7.76(d, J=4Hz, IH), 7.86(d, J=2Hz, IH), 7.98(d, J=8Hz, IH), 8. 17(d, J=8Hz, IH) 
Mass (ESI) m/e 595.1, 597.0, 599.0 
Example 181 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-(5-dilorothiophen-2-yl)ben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine was obtained as pale-yellow crystals (207 mg) from 3-(2- 
cWoro-4-(5-dilorothiophen-2-yl)beri2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic add (180 mg) and 5-bromothiophene-2-sulfonamide (156 mg). 
*H-NMR(300MHz, DMSO-d«)<y : 2.50(s, 3H), 5.82(s, 2H), 6.74(d, J=8Hz, IH), 
7.19(d,J=4Hz, IH), 7.38(d,J=4Hz, IH), 7.47(dd, J=8, 2Hz, IH), 7.51(d, J=4Hz, IH), 
7.70(d, J=4Hz, IH), 7.87(d, J=2Hz, IH), 7.98{d, J=8Hz, IH), 8.18(d, J=8Hz, IH) 
Mass (ESI) m/e 639.1, 641.3, 643.5 
BiEBmple 182 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-methyl-5-[(E)-(2-phenylethene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpjTidine was obtained as pale-yellow crystals (182 mg) from 3-(2-chloro-4-(5- 

cWorothiophen-2-yl)benzyl)-2-methyl-3H-iriiidazo[4,5-b]pyridine-5-carbo3£ylicadd 

(180 mg) and (E)-(2-phenylethene)sulfonamide (118 mg). 

^H-NMR(300MHz, DMSO-de)^ : 2.50{s, 3H), 5.84(s, 2H), 6.72(d, J=8Hz, IH), 

7.18(d, J=4Hz, IH), 7.35-7 .60(m, 6H), 7.60-7.84(m, 3H), 7.86(d, J=2Hz, IH), 

7.98(d, J=8Hz, IH), 8.17(d, J=8Hz, IH) 

Mass (ESI) m/e 581.0, 583.2 
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Example 183 

In the same manner ais in Example 1, 3-(2-diloro-4-{5-chlorothiophen-2- 
yl)benzyl)-2-methyl-5-[(4-vinylben2«ne)sulfonylcarbamoyl]-3H-imidazo[^ 
b]pyridine was obtained as pale-yeUow crystals (180 mg) fmm 3-(2-chlon)-4-(5- 

chlorothiophen-2-yl)benz7l)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-carboxy^ 
(180 mg) and (4-vinylben2ene)sulfonamide (118 m^. 

*H-NMR(300MHz, DMSO-ds)^ : 2.49(s, 3H), 5.46(d, J=llHz, IH), 5.83(s, 2H), 
6.01(d, J=18Hz, IH), 6.70-6.98(m,2H),7.20(d,J=4Hz, lH),7.46(dd, J=8,2Hz, IH), 
7.52(d, J=4Hz, IH), 7.70(d, J=8Hz, 2H), 7.83-7.92(m, 2H), 7.96(d, J=8Hz, 2H). 
8.14(d, J=8Hz, IH) 
Mass (ESI) m/e 581.2 
Ebcample 184 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine was 
obtained as colorless crystals (165 mg) from 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carbQ3cylic add (160 m^. 
mp 227-228°C 

^H-NMR(CDCl3) : 0.85(3H, t, J=8Hz), 1.21-1.44(4H, m), 1.78-1.90(2H, m), 2.67(3H, 
s), 2.75(3H, s), 3.49-3.56(2H, m), 5.60(2H, s), 6.76(1H, d, J=8Hz), 7.33-7.47(3H, m), 
7.52-7.57(2H, m), 7.70(1H, d, J=lHz), 8.01(1H, s), 9.87(1H, br s) 
Mass (ESI) m/z 523 (M-1) 
Example 185 

In the same manner as in Eixample 1, 3-(2-chloro-4-phenylben2yl)-5-[(5- 
cWorothiophen-2-yl)sulfonylcarbamoyl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine 
was obtained as colorless crystals (177 m^ from 3-(2-chloro-4-phenylbenzyl)-2,7- 
dirnethyl-3H-imidazo[4,5-b]pyridine-5-carbo3iylic add (160 m^. 
mp241-242"C 

*H-NMR(CDa3) : 2.67(3H, s), 2.72(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 6.90(1H, 
d, J=5Hz), 7.35-7.49(4H, m), 7.54-7.58(2H, m), 7.67-7.72(2H, m), 7.96(1H, s) 
Mass (ESI) m/z 571 (M+1) 
Example 186 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyI]-3-(2-chloro-4-phenylbenz7l)-2,7-dimethyl-3H-imidazo[4,5- 
b]p3rridine was obtained as colorless crystals (175 mg) from 3-(2-chloro-4- 

phenylbenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3cylic add (160 m^. 
mp 243-244°C 

^H-NMR(CDa3) : 2.67(3H, s), 2.71(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 7.03(1H, 
d, J=5Hz), 7.35-7.49(4H, m), 7.56(2H, d, J=8Hz), 7.65(1H, d, J=5Hz), 7.71(1H, d, 
J=lHz), 7.95(1H, s) 
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Mass (ESI) m/z 615 (M-1) 
Eacamide 187 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-5-[(4-vinylbenzene)su]fonylcart)amoyl]-3H-imida2»[4,5-b]p5ni 
obtained as colorless crystals (180 mg) from 3-(2-chloro-4-phenylben2yl)-2,7- 
dimethyl-3H-imida2o[4,5-b]pyridine-5-carb03gdic add (160 m^. 
mp 220-22 rC 

^H-NMR(CDCl3) : 2.66(3H, s), 2.68(3H, s), 5.41(1H, d, J=10Hz), 5.60(2H, s), 
5.83(1H, d, J=18Hz), 6.65(2H, dd, J=18, lOHz), 6.81(1H, d, J=8Hz), 7.35-7.50(6H, 
m), 7.57(2H, d, J=8Hz), 7.72(1H, d, J=lHz), 7.90(1H, s), 8.04(2H, d, J=8Hz) 
Mass (ESI) m/z 555 (M-1) 
lEbcample 188 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimethyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine was obtained as colorless crystals (165 mg) from 3-[2-chloro-4- 

(thiophen-2-yl)ben2yl]-2,7-dimethyl-3H-irnidazo[4,5-b]pyridine-5-carboxylicacid 
(160 mg). 

mp 220-224''C 

^H-NMR(CDC]3) : 0.85(3H, t, J=8Hz), 1.20-1.44(4H, m), 1.75-1.90(2H, m), 2.65(3H, 
s), 2.74(3H, s), 3.47-3.56(2H, m), 5.56(2H, s), 6.73(1H, d, J=8Hz), 7.08(1H, t, 
J=4Hz), 7.28-7.34(2H, m), 7.40(1H, brd, J=8Hz), 7.70(1H, s), 8.01(1H, s), 9.85(1H, 
brs) 

Mass (ESI) m/z 529 (M-1) 
Example 189 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 

yl)benzyl]-2,7-dimethyI-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
blpyridine was obtained as colorless crystals (187 fix)m 3-[2-chloro-4- 

(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazoI4,5-b]pyridine-5-carbo3^1icacid 
(180 mg). 

mp 224-226°C 

'H-NMR(CDCl3) : 2.39(3H, s), 2.69(3H, s), 2.68(3H, s), 5.56(2H, s), 6.79(1H, d, 
J=8Hz), 7.10(1H, t, J=4Hz), 7.20-7.38(3H, m), 7.45(1H, br d, J=8Hz), 7.72(1H, d, 
J=lHz), 7.89(1H, s), 7.95-8.02(2H, m), 10.10(1H, brs) 
Mass (ESI) m/z 549 (M-1) 
Example 190 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-[2-chIoro-4-(thiophen-2-yI)benzyl]-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine was obtained as colorless crystals (199 mg) from 3-{2- 
chlon)-4-(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-irnidazo[4,5-b]pyridine-5- 
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carbojcylic add (180 mg). 
mp 246-248'C 

^H-NMR(CDCl3) : 2.66(3H, s), 2.70(3H, s), 5.55(2H, s), 6.79(1H, d, J=8Hz), 7.03(1H, 
d, J=4Hz), 7.10(1H, t, J=4Hz), 7.33-7.36(2H, m), 7.45(1H, dd, J=8, IHz), 7.65(1H, 
d, J=4Hz), 7.71(1H, s), 7.94(1H, s), 10.19(1H, br s) 
Mass (ESI) m/z 620 (M-1) 
Bsample 191 

In the same manner as in Example 1, 3-[2-diloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimethyI-5-[(E)-(2-phenylethenyl)sulfonylcarbamoyl]-3H- 
imidazo{4,5-b]pyridine was obtained as colorless crystals (196 from 3-[2- 

chloro-4-(thiophen-2-yl)ben2yl]-2,7-dimethyl-3H-iniidazo[4,5-b]pyridine-5- 
carboxylic add (180 m^. 

mp216-217°C 

"H-NMR(CDCl3) : 2.64(3H, s), 2.72(3H, s), 5.57(2H, s), 6.72(1H, d, J=8Hz), 7.08- 

7.11(2H, m), 7.30-7.52(8H, m), 7.71(1H, d, J=lHz), 7.77(1H, d, J=15Hz), 7.98(1H, 

s), 10.06(1H, br s) 

Mass (ESI) m/z 561 (M+1) 

EacBoaple 192 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 

yl)benzyl]-2,7-dimethyI-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-iinidazo[4,5- 
b]pyridine was obtained as colorless crystals (187 m^ from 3-[2-chloro-4- 

(thiophen-2-yl)ben2yl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridme-5-carboxyUcadd 
(180 mg). 

mp 220-222*X: 

*H-NMR(CDCl3) : 2.65(3H, s), 2.68(3H, s), 5.41(1H, d, J=llHz), 5.56(2H, s), 
5.84(1H, d, J=18Hz), 6.70(2H, dd, J=18, llHz), 6.79(1H, d, J=8Hz), 7.1 1(1H, t, 
J=4Hz), 7.32-7.37(2H, m), 7.42-7.48(3H, m), 7.72(1H, d, J=lHz), 7.89{1H, s), 
8.04(2H, d, J=8Hz), 10.13(1H, s) 
Example 193 

In the same manner as in Example 1, 3-[2-diloro-4-(5-chlorothiophen-2- 
yl)benzyl]-2,7-dimethyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine was obtained as colorless crystals (187 m^ from 3-[2-chloro-4-(5- 

chlorothiophen-2-yl)beri2yl]-2,7-dimethyl-3H-imidazo[4,5-blpyridine-5-carboxylic 
acid (180 mg). 

mp215-217''C 

'H-NMR(CDCl3) : 0.86(3H, t, J=8Hz), 1.23-1.45(4H, m), 1.77-1.90(2H, m), 2.65(3H, 
s), 2.74(3H, s), 3.47-3.56(2H, m), 5.55(2H, s), 6.74(1H, d, J=8Hz), 6.89(1H, t, 
J=4Hz), 7.09(1H, d, J=4Hz), 7.31(1H, dd, J=8, IHz), 7.59(1H, d, J=lHz), 8.01(1H, 
s), 9.82(1H, br s) 
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Mass (ESI) m/z 563 (M-1) 
Example 194 

In the same manner as in Example 1, 3-[2-chlort)-4-(5-chlorothiophen-2- 
yl)benzyl]-2,7-dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine was obtained as colorless ciystals (178 mg) fiiom 3-[2-chloro-4-(5- 

cWorotMophen-2-yl)benzyl]-2,7-dimethyl-3H-mudazo[4,5-b]pyridme-5-c^ 
add (180 mg). 

mp 240-241''C 

^H-NMR(CDCl3) : 2.40(3H, s), 2.64(3H, s), 2.68(3H, s), 5.55(2H, s), 6.76(1H, d, 
J=8Hz), 6.91{1H, d, J=4Hz), 7.12(1H, d, J=4Hz), 7.23-7.37(3H, m), 7.61(1H, d, 
J=lHz), 7.89(1H, s), 7.99(2H, d, J=8Hz), 10.08(1H, br s) 
Mass (ESI) m/z 583 (M-1) 
Example 195 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyI]-3-[2-chloro-4-(5-chlorothiophen-2-yl)ben2yl]-2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (175 mg) from 3-[2- 

chloro-4-(5-chlorothiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazo[4,5-blpyridine- 
5-carbo3cylic add (180 m^. 

mp 252-253'C 

^H-NMR(CDCl3) : 2.66(3H, s), 2.70(3H, s), 5.54(2H, s), 6.78(1H, d, J=8Hz), 6.91(1H, 
d, J=4Hz), 7.04(1H, d, J=4Hz), 7.11(1H, d, J=4Hz), 7,33(1H, dd, J=8, IHz), 7.60(1H, 
br s), 7.67(1H, d, J=4Hz), 7.94(1H, s), 10.18(1H, br s) 
Mass (ESI) m/z 654 (M-1) 
Example 196 

In the same manner as in Example 1, 3-[2-diloro-4-(5-chlorothiophen-2- 
yl)benzyl]-2,7-dimethyl-5-[(E)-(2-phenylethenyl)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine was obtained as colorless crystals (208 m^ from 3-[2- 

chloro-4-(5-chlorothiophen-2-yl)ben5yl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylic acid (180 m^, 

mp 224-225''C 

^H-NMR(CDCl3) : 2.64(3H, s), 2.72(3H, s), 5.55(2H, s), 6.72(1H, d, J=8Hz), 6.90(1H, 

d, J=4Hz), 7.09(1H, d, J=4Hz), 7.12(1H, d, J=8Hz), 7.32(1H, dd, J=8, IHz), 7.35- 

7.44(3H, m), 7.47-7.52(2H, m), 7.60(1H, d, J=lHz), 7.77(1H, d, J=15Hz), 7.98(1H, 

s), 10.03(lH,brs) 

Mass (ESI) m/z 595 (M-1) 

Example 197 

In the same manner as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)benzyll-2,7-dimethyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine was obtained as colorless crystals (184 m^ from 3-[2-chloro-4-(5- 
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cWon)tliiophen-2-yl)benzyl]-2,7-dimethyl-3H-miida2»[4,5-b]py^ 

add (180 mgj. 

mp217-218'C 

^H-NMR(CDCl3) : 2.65(3H, s), 2.68(3H, s), 5.42(1H, d, J=llHz), 5.55{2H, s), 
5.86(1H, d, J=18Hz), 6.65-6.80(2H, m), 6.92(2H, d, J=4Hz), 7.12(1H, d, J=4Hz), 
7.33(1H, dd, J=8, IHz), 7.28(2H, d, J=8Hz), 7.62(1H, d, J=lHz), 7.89(1H, s), 
8.05(2H, d, J=8Hz), 10. 10(1H, s) 
Mass (ESI) m/z 595 (M-1) 
Eicample 198 

In the same manner as in Example 1, 3-[2-chloro-4-(n-pentanethio)- 
ben2yl]-2-me1hyl-5-[(4-metJiylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine (186 mg) was obtained as colorless crystals from 3-[2-chloro-4-(n- 

pentanethio)ben2yl]-2-methyl-3H-imidazo[4,5-b]p3nidine-5-carbo3cylic acid (170 
mg). 

mp 153-155°C 

'H-NMR (CDCy : 0.91(3H, t, J=7.5Hz), 1.25-1.48(4H, m), 1.55-1.73(2H, m), 
2.42(3H, s), 2.63(3H, s), 2.94(2H, t, J=7.5Hz), 5.53(2H, s), 6.68(1H, d, J=8Hz), 
7.12(1H, dd, J=8, IHz), 7.27-7.40(3H, m), 8.00-8. 10(4H, m) 
Mass (ESI) m/z 557 (M+1) 
Example 199 

In the same manner as in Example 1, 3-[4-(benzylthio)-2-chIoro]benzyl-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine ( 156 
m^ was obtained as colorless crystals from 3-[4-(benzylthio)-2-chIoro]ben2yl-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3cyIic add (180 m^. 
mp 165-166'C 

'H-NMR (CDCy : 2.42(3H, s), 2.60(3H, s), 4.15(2H, s), 5.52(2H, s), 6.65(1H, d, 
J=8Hz), 7.12(1H, dd, J=8, IHz), 7.2 1-7.36(7H, m), 7.39(1H, d, J=lHz), 8.01- 
8.10(4H,m) 

Mass (ESI) m/z 577 (M+1) 
Bicample 200 

In the same manner as in Example 1, 3-(2-chloro-4-((3-pyridylo3sy)- 
methyl)benzyl)-2-methyl-5-[(4-methyIbenzene)sulfonylcarbamqyl]-3H- 
imidazo[4,5-b]pyridine (159 m^ was obtained as pale-yellow crystals from 3-(2- 
chloro-4-((3-pyridyloxy)methyl)benzyI)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid (160 mg) and (4-methylbenzene)sulfonamide (101 mg). 
^H-NMR (300MHz, DMSO-d«) 6 : 2.38(s, 3H), 2.46(s, 3H), 5.19(s, 2H), 5.84(s, 2H), 
6.75(d, J=8Hz, IH), 7.23-7.38(m, 2H), 7.38-7.49(m, 3H), 7.70(s, IH), 7.84-7.94(m, 
3H), 8.13(d, J=8Hz, IH), 8.18(dd, J=5, 2Hz, IH), 8.35(d, J=2Hz, IH) 
Mass (ESI) m/e 562.1 (M+H) 
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Eicample 201 

In the same manner as in Example 1, 3-(2-cliloro-4-ethylthioben2yl)-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imida2o[4,5-b]pyridine ( 156 

was obtained as colorless crystals fix>m 3-{2-chloro-4-ethylthio-benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (180 mg). 
mp 162-163°C 

*H-NMR (CDCy : 1.35{3H, t, J=7.5Hz), 2.42(3H, s), 2.63(3H, s), 2.97(2H, q, 
J=7.5Hz), 5.53(2H, s), 6.69(1H, d, J=8Hz), 7.13(1H, dd, J=8, IHz), 7.33(2H, d, 
J=8Hz), 7.39(1H, d, J=lHz), 8.01-8. 10(4H, m) 
Mass (ESI) m/z 360 (M-1) 
Example 202 

In the same manner as in Example 1, 3-(4-(N-butyiylamino)-2- 

chloroben2yl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (225 mg) was obtained as colorless crystals from 3-(4-(N- 

butyiylamino)-2-chloroben2yl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5-carboxylic 

acid (210 mg) and (4-methylbenzene) sulfonamide (232 mg). 

*H-NMR (CDCy : 1.00(3H, t, J=7Hz), 1.69-1. 8 1(2H, m), 2.35(2H, t, J=7Hz), 

2.42(3H, s), 2.64(3H, s), 5.51(2H, s), 6.84(1H, d, J=8Hz), 7.25(1H, d, J=7Hz), 

7.33{1H, d, J=7Hz), 7.40(1H, s), 7.97-8.03(5H, m) 

Mass (ESI) m/z 538 (M-H)' 

mp 242-246'C 

Example 203 

In the same manna- as in Example 1, 3-(4-(N-benzcylamino)-2- 

chlorobenzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (139 mgj was obtained as colorless crystals from 3-(4-(N- 

berizqylaiiuno)-2-cWorobeiizyl)-2-methyl-3H-inudazo[4,5-b]pyridine-5-K:arb^ 
add (150 and (4-methylbenzene)su]fonamide (153 mg). 

*H-NMR (CDCI3) : 2.40(3H, s), 2.69(3H, s), 5.57(2H, s), 6.97(1H, d, J=8Hz), 7.31(2H, 
d, J=7Hz), 7.46-7.58(4H, m), 7.90(2H, d, J=8Hz), 7.98-8. 1 1(4H, m) 
Mass (ESI) m/z 572 (M-H)" 
mp 270-274°C 
Example 204 

In the same manner as in Example 1, 3-(4-(N-benzoyl-N-methylamino)-2- 
chlorobenzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (227 mg) was obtained as a pale-yellow powder fixjm 3-(4-(N-benzoyl- 
N-methylamino)-2-chloroben^l)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid (225 mg) and (4-methylbenzene) sulfonamide (221 mg). 
'H-NMR (CDCI3) : 2.43(3H, s), 2.53(3H, s), 3.49(3H. s), 5.52(2H, s), 6.54(1H, d, 
J=8Hz), 6.85(1H, d, J=8Hz), 7.18-7.37(8H, m), 8.03-8. 10(4H, m) 
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Mass (ESI) m/z 586 (M-H)" 
Example 205 

5-{Benzmesulfonylcarbamoyl)-3-(2-cMoro-4-phenylberizyl)-2-me 
iniidazo[4,5-b]pyridine sodium salt 

N,N-Dimethylfonnamide (33 ml) was added to 5-(benzenesulfonyl- 
carbamoyl)-3-{2-cWoro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-bJpyridme ( 1 .0 
g) and the mixture was heated to SO'C. The undissolved crystals were filtered off, 
washed with N,N-dimethylformamide (3 ml) and stirred at room temperature. A 
IN aqueous solution (12 ml) of sodium hydroxide was added at room temperature 
and the mixture was stirred for 30 min. The precipitated crystals were collected 
by filtration, washed with N,N-dimethylformamide/water=3 / 1 and water and 
dried under reduced pressure at eO'C for 8 hr to give the objective compound (600 
m^ as colorless crystals. 

*H-NMR (DMSO-de) : 2.49(3H, s), 5.59(2H, s), 6.49(1H, d, J=8Hz), 7.32-7.51(7H, 
m), 7.65(2H, d, J=8Hz), 7.80-7.86(3H, m), 7.94(1H, d, J=8Hz), 8.01(1H, d, J=8Hz) 
Mass (ESI) m/z 515 
E^cample 206 

In the same manner as in Example 205, 5-[(4-vinylbenzene)sulfonyl- 
carbamoyl]-3-(2-chloro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine 
sodium (532 mg) was obtained as colorless crystals from 5-[(4-vinylbenzene)- 

sulfonylcarbamoyl]-3-(2-chloro-4-phenylben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine (1 g). 

^H-NMR (DMSO-de) : 2.49(3H, s), 5.30(1H, d, J=10Hz), 5.59(2H, s), 5.86(1H, d, 
J=17Hz), 6.50(1H, d, J=8Hz), 6.74(1H, dd, J=17, lOHz), 7,34-7.52(6H, m), 7.64(2H, 
d, J=8Hz), 7.75-7.85(3H, m), 7.93(1H, d, J=8Hz), 8.00(1H, d, J=8Hz) 
Mass (ESI) m/z 541 (M-1) 
mp > 300*0 
EjEHxaple 207 

In the same manner as in Example 205, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-phenylben2yl)-2-methyl-3H-imidazo[4,5- 
bjpyridine sodium (1.02 g) was obtained as colorless crystals fix)m 5-[(5- 
bromothiophen-2-yl)sulfonylcarbamoyl]-3-(2-chloro-4-phenylbenzyl)-2-methyl- 
3H-imidazo[4,5-b]p37ridine (1.2 g). 

*H-NMR (DMSO-de) : 2.49(3H, s), 5.62(2H, s), 6.51(1H, d, J=8Hz), 7.08(1H, d, 
J=5Hz), 7.29(1H, d, J=3Hz), 7.34-7.53(4H, m), 7.67(2H, d, J=8Hz), 7,85(1H, s), 
7.96(1H, d, J=8Hz), 8.01(1H, d, J=8Hz) 
mp > 250"C 
E^Kample 208 

In the same manner as in Example 205, 3-(4-bromo-2-chloroben2yl)-2,7- 
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dimelJiyl-5-[(4-me1hylbenzene)sulfonylcarbamoy 

sodium (972 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
chloroben2yl)-2,7-dimethyl-5-[(4-methylbenzene)-sulfonyl-carbam^^^ 
imidazo[4,5-b]pyridine (1 g). 

^H-NMR (DMSO-de) : 2.30(3H, s), 2.43(3H, s), 2,56(3H, s), 5.48(2H, s), 6.35(1H, d, 
J=8Hz), 7.17(2H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7,71(2H, d, J=8Hz), 7.83(2H, s) 
mp > 250*C 
Eammple 209 

In the same manner as in Example 1, 3-{4-(N-butyiyl-N-methylamino)-2- 
chloroben2yl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-im 
b]pyridine (58 mg) was obtained as a pale-yeUow powder from 3-(4-(N-butyiyl-N- 
methylamino)-2~chloroben2yl)-2~methyl-3H4rmdara[4,5-b]pyridm^ 
acid (90 mg) and (4-methylbenzene) sulfonamide (96 mg). 

'H-NMR (CDCI3) : 0.87(3H, t, J=7Hz), L56-L69(2H, m), 2.12(2H, br), 2.43(3H, s), 
2.63(3H, s), 3.27(3H, s), 5.61(2H, s), 6.68(1H, d, J=8Hz), 7.03(1H, dd, J-8, 2Hz), 
7.30-7.39(3H, m), 8.04-8. 13(4H, m), 10.09(1H, s) 
Mass(ESI) : m/z 552(M-H)- 
Example 210 

In the same manner as in Example 1, 3-(2-chloro-4-(N-(n-pentyl)- 
arnino)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-in^ 
b]p3^dine (189 mg) was obtained as colorless crystals from 3-(2-chloro~4-(N-(n- 
pentyl)arnino)benzyl)-2-methyl-3H-iinidazo[4,5-b]pyridine-5-carbox^ acid (170 
m^ and (4-methylbenzene)sulfonamide (188 mg). 

^H-NMR (CDCI3) : 0.91(3H, t, J=7Hz), 1.34-1,42(4H, m), 1.57-L62(2H, m), 2.42(3H, 
s), 2.66(3H, s), 3.05-3. 13(2H, m), 3.83(1H, br), 5,45(2H, s), 6.48(1H, dd, J=8, 2Hz), 
6.65(1H, d, J=2Hz), 6.79(1H, d, J=8Hz), 7.33(2H, d, J=8Hz), 7.97-8.05(4H, m), 
10.14(1H, s) 

Mass(ESI) : m/z538(M-H)- 
mp 222-223"C 
Example 211 

In the same manner as ia Example 1, 3-(2-chloro-4-(N-methyl-N-(n- 
pentyl)arnino)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H^ 
imidazo[4,5-b]pyridine (12 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(N-methyl-N-(n-pentyl)amino)ben2yl)-2-methyl-3H-irnidazo[4,5- 
b]p3nidine-5-carboxylic acid (45 mg) and (4-methylbenzene)sulfonamide (48 mg). 
'H-NMR(CDCl3) :0.90(3H,t, J=7Hz), 1.15-1.45(4H, m), 1.55-1.65(2H, m), 2.42(3H, 
s), 2.67(3H, s), 2.94{3H, s), 5.47(2H, s), 6.53(1H, d, J=8Hz), 6.70(1H, s), 6.81(1H, d, 
J=8Hz), 7.27-7.35(2H, m), 7.98-8.04(4H, m), 10.18(1H, s) 
Mass(ESI) : m/z 552(M-H)- 
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mp 175-177^C 
Example 212 

In the same manner as in Example 1, 3-(4-(N-benzenesulfonylamino)-2- 
chlorobenzyl)-2-methyl-5"((4-metliylbenzene)sulfony 
b]pyridine (157 mg) was obtained as colorless crystals from 3-(4-(N- 
benzenesulfonylamino)-2-dilorobenzyl)-2-methyl-3H-iniidazo[4,5-b]pj^ 
carboxylic acid (165 mg) and (4-methylbenzene) sulfonamide (155 mg). 
^H-NMR (DMSO-de) : 2.37{3H, s), 2.39(3H, s), 5.70(2H, s), 6.72(1H, d, J=8Hz), 
7.00(1H, d, J=8Hz), 7.24(1H, s), 7.42(2H, d, J=8Hz), 7,55-7.65(3H, m), 7.77(2H, d, 
J=8Hz), 7.83-7.92(3H, m), 8.09{1H, d, J-8Hz) 
Mass(ESI) : m/z608(M-H)' 
mp 234-236"C 
E^eample 213 

In the same manner as in Example 1, 3-(2-chloro-4-(isopropoxyl- 
carbonyl)ben2yl)-2-methyl'5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo [4, 5-b] pyridine (133 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(isopropo5q^lcarbonyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5- 
carboxylic acid (250 mg) and (4-methylbenzene) sulfonamide (331 mg). 
"H-NMR (CDCI3) : 1.36(3H, s), 1.38(3H, s), 2.42(3H, s), 2.59(3H, s), 5.20-5.32(lH, 
m), 5.64(2H, s), 6.71(1H, d, J=8Hz), 7.33(2H, d, J=8Hz), 7.85(1H, dd, J=8, 2Hz), 
8.02-8. 16(5H, m), 10.07(1H, s) 
Mass(ESI) : m/z 539(M-H)" 
mp 199-201*'C 
Bscample 214 

In the same manner as in Example 1, 3-(2-chloro-4-(cyclohexyl- 
oxycarbonyl)benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl^^ 
imidazo[4,5-b]pyridine (312 mg) was obtained as colorless crystals firom 3-(2- 
chloro-4-(cydohexyloxycarbonyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyri 
carboxjrlic add (289 mg) and (4-methylbenzene)sulfonamide (231 mg). 
'H-NMR (CDCI3) : 1.32-1.65(6H, m), 1.78(2H, br s), 1.92(2H, br s), 2.42(3H, s), 
2.59(3H, s), 4.99-5,06(lH, m), 5.64(2H, s), 6.71(1H, d, J=8Hz), 7.73(2H, d, J=8Hz), 
7.86(1H, d, J=8Hz), 8.02-8. 16(5H, m), 10.09(1H, s) 
Mass(ESI) : m/z 579(M-H)- 
Eaeample 215 

In the same manner as in Example 1, 3-(2-chloro-4-(3-phenylureido)- 
benzyl)-2-methyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (60 mg) was obtained as colorless crystals from 3-(2-chloro-4-(3- 
phenylureido)ben2yl)-2-methyl-3H~imidazo[4,5-b]pyridine-5-carboxylic acid (207 
m^ and (4-methylbenzene)sulFonamide (244 m^. 
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*H-NMR (CDCla) : 2.38(3H, s), 2.68(3H, s), 5.52(2H, s), 6.93(1H, d, J=8Hz), 7.05(1H, 
t, J=7Hz), 7.22(1H, dd, J=8, 2Hz), 7.27-7.33(4H, m), 7.42(2H, d, J=8Hz), 7.87(1H, 
d, J=2Hz), 7.98-8.02(5H, m), 8.28(1H, s) 
Mass(ESI) : m/z 587(M-H)- 
Example 216 

In the same manner as in Example 1, 3-[2-diloro-4-propQxybenzyl]-2- 
melhyl-5-[(4-me1hylbenzene)sulfonylcarbamqyl]-3H-imidazo[4,5-b^ (2 13 

m^ was obtained as colorless oystals finom 3-[2-chloro-4-propo35y-ben2yl]-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 m^. 
*H-NMR (CDCy : 1.04(3H, t, J=7Hz), 1.74-1.88(2H, m), 2.42(3H, s), 2.63(3H, s), 
3.93(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.32(1H, s), 7.35(1H, s), 
8.00-8. 10(4H,m), 10.12(1H, br s) 
Mass(ESI) : m/z 51 l(M-l) 
mp 144-146'C 
Eacample 217 

In the same manner as in Example 1, 3-[2-chloro-4-(n-pentoxy)benzyl]-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (23 1 
m^ was obtained as colorless crystals from 3-[2-chloro-4-(n-pentoxy)-benzyl]-2- 
methyl-3H-imidazo[4,5-b]p3T:idine-5-carboJcylic acid (200 m^. 
^H-NMR (CDCI3) : 0.93(3H, t, J=7Hz), L30-1.50(6H, m), 1.73-1.85(2H, m), 2.42(3H, 
s), 2.64(3H, s), 3.95(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.32(1H, s), 
7.35(1H, s), 8.00-8. 10(4H, m), 10.12(1H, br s) 
Mass(ESI) : m/z 539(M-1) 
mp 162-163'C 
ESicample 218 

In the same manner as in Example 1, 3-(2-chloro-4-ethQ3gr)ben2yl-2- 
methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (3 18 
m^ was obtained as colorless crystals fix)m 3-( 2-chloro-4-ethoxy)-ben25d-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carba3cylic acid (280 m^. 
*H-NMR (CDCI3) : 1.42(3H, t, J=7.5Hz), 2.43(3H, s), 2.64(3H, s), 4.04(2H, q, J=7Hz), 
5.51(2H, s), 6.78(1H, s), 6.79(1H, s), 7.02(1H, br s), 7.34(1H, d, J=8Hz), 8.00- 
8.09(4H, m), 10.1 1(1 H, br s) 
Mass(ESI) : m/z 497(M-1) 
mp 190-191°C 
Example 219 

In the same manner as in Example 1, 3-[2-chloro-4-(2-methoxyetho3Qr)- 
benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
bjpyridine (203 mg) was obtained as colorless crystals from 3-[2-chloro-4-(2- 
methoxyethoxy)benzyl]-2-methyl-3H-imidazol4,5-b]pyridine-5-carboxylic add 
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(189 mg). 

^H-NMR (CDCy : 2.43(3H, s), 2.64(3H, s), 3.46{3H, s), 3.70-3.80(2H, m), 4.08- 

4.18(2H, m), 5.52(2H, s), 6.74-6.87(2H, m), 7.07(1H, br s), 7,35(2H, d, J=8Hz), 

7.99-8. 10(4H,m) 

Mass(ESI) : m/z 527(M-1) 

mp 156-158°C 

E]rample220 

In the same manner as in Example 1, 3-[2-chloro-4-[(thiophen-2- 
yl)methylo3gr]benzyl]-2-meth3d-5-[(4-methylbenzene)sulfonylcarbamoyl|-3H- 
imidazo[4,5-b]pyridme (215 m^ was obtained as colorless crystals fix)m 3-[2- 
chloro-4-[(thiophen-2-yl)methyloxy]benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylic acid (180 mg). 

*H-NMR (CDCI3) : 2.42(3H, s), 2.64(3H, s), 5.23(2H, s), 5.52(2H, s), 6.81(1H, d, 
J=8Hz), 6.88(1H, dd, J=8, 2Hz), 7.02(1H, dd, J=5, 3Hz), 7.10-7.14(2H, m), 7.30- 
7.36(3H, m), 8.00-8. 10(4H, m), 10.09(1H, br s) 
Mass(ESI) : m/z565(M-l) 
mp 184-185-0 
Example 221 

In the same manner as in Example 1, 3-[2-chloro-4-[(thiophen-3- 
yl)methyloxy]benzyI]-2-methyI-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (126 m^ was obtained as colorless crystals from 3-[2- 
chloro-4-[(thiophen-3-yl)methyIoxy]benzyI]-2-methyl-3H-imidazo[4,5-b]pyiidine- 
5-carboxyUc acid (115 mg). 

'H-NMR (CDCy : 2.42(3H, s), 2.64(3H, s), 5.08(2H, s), 5.52(2H, s), 6.81(1H, d, 
J=8Hz), 6.87(1H, dd, J=8, 2Hz), 7.11(1H, d, J=2Hz), 7.14(1H, br d, J=5Hz), 7.28- 
7.39{4H, m), 8.00-8.09(4H, d, J=8Hz) 
Mass(ESI) : m/z 565(M-1) 
mp 198-200'C 
Eicample 222 

In the same maimer as in Example 1, 3-(2-chloro-4-phenylethynyl)- 
benzyl-2,7-dimethyl-5-[(4-methylbenzene) sulfonylcarbamoyl]-3H-imldazo[4,5- 
b]pyridine (123 m^ was obtained as colorless crystals from 3-(2-chloro-4- 
phenylethynyl)ben2yl-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic add 
(125 mg). 

*H-NMR (CDCI3) : 2.39(3H, s), 2.62(3H, s), 2.69(3H, s), 5.58(2H, s), 6.70(1H, br d, 
J=8Hz), 7. 12(1H, dd, J=8, IHz), 7.23-7.43(6H, m), 7.48-7.58(2H, m), 7.65(1H, br s), 
7.91(1H, br s), 8.00-8.01(2H, m), 10.10(1H, br s) 
Mass(ESI) : m/z 567(M-1) 
mp221-222'C 
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Example 223 

In the same manner as in Example 1, 3-[2-chloro-4-(cyclopentyl- 
methyloxy)ben2yl]-2-methyl-5-[(4-methylbenzene)sulfo 
imidazo[4,5-b]pyridine (66 mg) was obtained as colorless aystals from 3-[2- 
chloro-4-(cyclopentylmethyloxy)benzyl-2-methyl-3H-imidazo[4,^ 
carboxylic add (69 mg). 

^H-NMR (CDCy : L36-L44(2H, m), L50-L71(3H, m), L75-1,91(2H, m), 2.35(1H, 
m), 2.42(3H, s), 2.64(3H, s), 3-83(2H, d, J=5Hz), 5.51(2H, s), 6.78(2H, s), 6.02(1H, 
br s), 7.33(2H, d, J=8Hz), 7.98-8, 10(4H, m) 
Mass(ESI) : m/z551(M-l) 
mp 177-178^0 
Example 224 

In the same manner as in Example 1, 3-(2-chloro-4-phenyleth3?Tiyl)- 
benzyI-2,7-dimethyl-5-(l~pentanesulfonylcarbamoyl)-3H-imidazQ[4,5-b^ 
(204 mg) was obtained as colorless crystals from 3-(2-chloro-4->phenyleth3myl)- 
ben2yl-2,7-dimethyl-3H-imidazo[4,5-b]p3nidine-5-carboxylic acid (200 mg). 
"H-NMR(CDCl3) :0.86(3H,t, J=8Hz), 1.25-1.48(4H, m), 1.81-1.96(2H, m), 2.62(3H, 
s), 2.75(3H, s), 3.49-3.61(2H, m), 5.57(2H, s), 6.65(1H, d, J=8Hz), 7.29-7.41(4H, m), 
7.48-7.56(2H, m), 7.65(1H, br s), 8.03(1H, s), 9.85(1H, br s) 
Mass(ESI) : m/z 547(M-1) 
mp201-203"C 
Eacample 225 

Lti the same manner as in Example 1, 3-(2-chloro-4-(l-hexynyl)benzyl-2- 
methyl-5-(N-(4-methylphenylsulfonyl)carbamoyl-3H-imidazo[4,5-b]pyridine (448 
m^ was obtained as colorless crystals from 3-(2-chloro-4-(l-hexynyl)-benzyl-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (400 mg). 
^H-NMR (CDCI3) : 0.95(3H, t, J=6Hz), 1.40-1.65(4H), 2.35-2.48(5H), 2.60(3H, s), 
5.57(2H, s), 6.65(1H, d, J=8Hz), 7.22(1H, d, J=8Hz), 7.34(2H, d, J=8Hz), 7.52(1H, 
s), 8.02-8. 12(4H) 
mp 175-176"C 
E^eample 226 

In the same manner as in Example 1, 3-(2-chloro-4-(cyclohexyl- 
methyloxy)ben^l) -2,7-dimethyl-5-(( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (240 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(cyclohe>qrlmethylox7)benzyl)-2,7-dimethyl-3H-irnidazo[^ 
carbojg^lic acid (254 mg) and 1-pentanesulfonamide (135 mg). 
'H-NMR (CDCI3) : 0.89(3H, t, J=7Hz), 0.96-1.93(17H, m), 2.64(3H, s), 2.73(3H, s), 
3.55(2H, m), 3.72(2H, d, J=7Hz), 5.48(2H, s), 6.71(2H, br s), 6.98(1H, d, J=lHz), 
7.99(lH,s) 
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Mass(ESI) : m/z559(M-l) 
Example 227 

In the same manner as in Example 1, 3-(2-chloro-4-(cydohexyl- 
metiiyloxy)benzyl)-2,7-dimethyl-5-[(4-methylbenze^^^ 

imidazo[4,5-b]pyridine (252 m^ was obtained as colorless crystals from 3-(2- 

chloro-4-(cyclohexylmethyloxy)benzyl)-2,7-dimethyl-3H-iixi[ 

carboxylic acid (247 mg) and {4-methylbenzene) sulfonamide (148 m^. 

'H-NMR (CDCI3) : 0.98-1.87(1 IH, m), 2.42(3H, s), 2.62(3H, s), 2.66(3H, s), 3.74(2H, 

d, J=7Hz), 5.49 (2H, s), 6.71(2H, br s), 7.00(1H, d, J=lHz), 7.33(2H, d, J-8Hz), 

7.88(1H, s), 8.03(2H, d, J=8Hz) 

Mass (ESI) m/z 579(M-1) 

Example 228 

In the same manner as in Example 1, 3-(2-chloro-4-ethylben2yl)-2,7- 
dimethyl-5-(l-pentanesulFonylcarbamoyl)-3H-iniidazo[4,5-b]pyridine (178 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-ethylbenzyl)-2,7-dimethyl- 
3H-irTudazo[4,5-b]pyridine-5-carboxylic acid (190 mg) and 1-pentanesulfonamide 
(125 mg). 

'H-NMR (CDCI3) : 0.88(3H, t, J=7Hz), 1.22(3H, t, J=7Hz), 1.28-1.48(4H, m), 1.88- 
1.93(2H, m), 2.62(3H, s), 2.62(2H, q, J=7Hz), 2.74(3H, s), 3.52-3.57(2H, m), 5,52 
(2H, s), 6.60(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 7.31(1H, s), 8.01(1H, s) 
Example 229 

In the same marmer as in Example 1, 3-(2-chloro-4-ethylben2yl)-2,7- 
dimethyl-5-[(4-methylberizene)sulfonylcarbamoyl]-3H-iriiidazo[4,5-b]pyridm^ (173 
mg) was obtained as colorless crystals from 3-(2-chloro-4-ethylben2yl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (190 mg) and (4- 
methylbenzene)sulfonamide (142 m^. 

^H-NMR (CDCI3) : 1.24(3H, t, J=7Hz), 2.42(3H, s), 2.61(3H, s), 2.64(2H, q, J=7Hz), 
2.68(3H, s), 5.53 (2H, s), 6.61(1H, d, J=8Hz), 7.01(1H, d, J=8Hz), 7.30-7,34(3H, m), 
7.90(1H, s), 8.04(2H, d, J=8Hz) 
Example 230 

In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
benzyl)-2,7-dimethyl-5"{l-pentanesutfonylcarbamoyl)-3H-iniidazo[4,5-b]pyridm 
(210 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
(trifluoromethyl)ben2yl)-2 ,7-dimethyl-3H-imida2o[4,5-b]pyridine-5-carbo5grlic acid 
(248 mg) and l-pentanesuUbnamide (135 mg). 

^H-NMR (CDCI3) : 0.88(3H, t, J=8Hz), 1.25-L48(4H, m), L80-1.94(2H, m), 2.61(3H, 
s), 2.76(3H, s), 3.50-3.58(2H, m), 5.60 (2H, s), 6.72(1H, d, J=8Hz), 7.44(1H, br d, 
J=8Hz), 7.77(1H, br s), 8.05(1H, s), 9.78(1H, br s) 
Example 231 
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In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
ben2yl)-2,7-dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-im 
b]p3rridme (178 m^ was obtained as c»lorless carystals from 3-(2-chloro-4- 
(trifluoromethyl)benzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbo3s^^ 
(238 m^ and (4-methylben2ene)sulfonamide (159 mg). 

*H-NMR (CDCy : 2.42(3H, s), 2.60(3H, s), 2.69(3H, s), 5.61(2H, s), 6.73(1H, d, 
J=8Hz), 7.33(2H, d, J=8Hz), 7.44(1H, br d, J=8Hz), 7.78(1H, br s), 7.93(1H, s), 
8.02(1H, s), 10.05(1H, br s) 
Eicample 23/2 

In the same manner as in Example 1, 3-(2-chloro-4-etho55ybenzyl)-2,7- 
dimethyl-5-( 1 -pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine was 
obtained as colorless crystals from 3-(2-chloro-4-ethox7benzyl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cjrlic acid (260 and 1-pentanesulfonamide (164 
mg). 

^H-NMR(CDCl3) :0.89(3H,t, J=7Hz), 1.26-1.51(7H, m), 1.80-1.94(2H, m), 2.64(3H, 
s), 2.73(3H, s), 3.52-3.57(2H, m), 4.01(2H, q, J=7Hz), 5.49(2H, s), 6.72{2H, s), 
6.99(1H, s), 7.99(1H, s), 9.89(1H, br s) 
^ounple 233 

In the same manner as in Example 1, 3-(2-chloro-4-etho:grbenzyl)-2,7- 
dimethyl-5-[(4-methylbenzene) sulfonylcarbampyl]-3H-imidazo[4,5-b]pyridine was 
obtained as colorless crystals from 3-(2-chloro-4-ethoxybenzyl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carbo3cylic acid (250 mg) and (4-methylbenzene)- 
sulfonamide (178 m^. 

»H-NMR (CDCy : 1.42(3H, t, J=7Hz), 2.42(3H, s), 2.62(3H, s), 2.66(3H, s), 4.03(2H, 
q, J=7Hz), 5.49(2H, s), 6.72(1H, d, J=8Hz), 6.77(1H, d, J=8Hz), 7.01(1H, d, J=lHz), 
7.33(2H, d, J=8Hz), 7.88(1H, s), 8.03(2H, d, J=8H^, 10.14(1H, br s) 
Example 234 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(p-toluenesulfonylcarbamoyl)benzo[b]furan (90 mg) was obtained as white crystals 
frnrn 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (300 mg), N,N'- 
carbonyldiimidazole (218 m^, DBU (0.20 ml) and (4-methyl-benzene)sulfonamide 
(230 mg). 

*H-NMR (DMSO-dfi, (Jppm) : 2.37(3H, s), 4.06(2H, s), 7.16(1H, d, J=8.4Hz), 

7.32(1H, dd, J=8.2 and 2.0Hz), 7.38(2H, d, J=8.0Hz), 7.54(1H, d, J=8.7Hz), 

7.62(1H, d, J= 1.9Hz), 7.75(1H, d, J=8.9Hz), 7.83(2H, d, J=8.2Hz), 7.90(1H, s), 

12.35(lH,brs) 

IR(Nujol) : 1700cm-* 

mp: 120-12rC 

Example 235 
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In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dicWoroben2yl)-2-methylbenzoIb]furan (350 m^ was 
obtained as white caystals from 5-carbo3gr-3-(2,4-dichlorobenzyl)-2- 
methylbenzo[b]fiiran (280 mg), N,N'-carbonyldiimidazole (190 m^, DBU (0.18 ml) 
and (5-bromothiophen-2-yl)sulfonamide (280 mg). 

*H-NMR (DMSO-d«, dppm) : 2.40(3H, s), 4.08(2H, s), 7.17(1H, d, J=8.4Hz), 
7.33(1H, dd, J=8.4 and 2.2Hz), 7.35(1H, d, J=4.1Hz), 7.58(1H, d, J=8.7Hz), 
7.63(1H, d, J=2.1Hz), 7.64(1H, d, J=4.0Hz), 7.79(1H, d, J=8.7Hz), 7.96(1H, s) 
IR(NujoI) : 1699cm-^ 
mp : 165-167°C 
Example 236 

In the same manner as in Example 1, 5-((5-chlorothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dichloroben2yl)-2-methyIbenzo[b]furan (210 mg) was 
obtained as white crystals from 5-carbo35y-3-(2,4-dichloroben2yl)-2-methylbenzo- 
[b]furan (230 mg), N,N'-carbonyldiimidazole (170 mg), DBU (0.16 ml) and (5- 
chlorothiophen-2-yl)sulfonamide (210 mg). 

*H-NMR (DMSO-de, dTppm) : 2.40(3H, s), 4.07(2H, s), 7.16(1H, d, J=8.4Hz), 
7.20(1H, d, J=4.0), 7.32(1H, dd, J=8.3 and 2.3Hz), 7.55(1H, d, J=8.6Hz), 7.60- 
7.64{2H, m), 7.81(1H, dd, J=8.7 and 1.8Hz), 7.94(1H, d, J=1.5Hz) 
IR{Nujol) : 1700cm-* 
mp:181-183°C 
Example 237 

In the same manner as in Example 1, 3-(2-chloro-4-phenylben2yl)-2- 
methyl-5-(4-pentene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (91 mg) was 
obtained as white crystals from 3-(2-chloro-4-phenylben2yl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbo^lic acid (150 mg), N,N'-carbonyldi-imidazole (84 
m^, DBU (79 m^ and 4-pentene-l -sulfonamide (77 m^. 
*H-NMR pMSO-ds, <5ppm) : 1.75-1.83(2H, m), 2.10-2.16(2H, m), 2.49(3H, s), 
3.52(2H, t, J=7.7Hz), 4.94(1H, d, J=11.3Hz), 4.98(1H, dd, J=17.1 and 2.6Hz), 
5.70-5.76(lH, m), 5.86(2H, s), 6.89(1H, d, J=8.1Hz), 7.38(1H, t, J=7.3Hz), 7.45(2H, 
t, J=7.3Hz), 7.54(1H, dd, J=8.1 and 1.7Hz), 7.66(2H, d, J=7.4Hz), 7.84(1H, d, 
J=1.8Hz), 8.01(1H, d, J=8.3Hz), 8.20(1H, d, J=8.2Hz), 11.76(1H, br s) 
mp: 152-155°C 
Example 238 

In the same manner as in Example 1, 2-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(p-toluenesulfonylcarbamoyl)-2H-indazole (1.00 g) was obtained as 
white crystals from 6-carboxy-2-(2-chloro-4-phenylben2yl)-3-methyl-2H-indazole 
(1.131 g), N,N'-carbonyldiimidazole (0.63 g), DBU (0.58 ml) and p- 
toluenesulfonamide (0.67 g). 
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*H-NMR (DMSO-d«, 6ppm) : 2.39(3H, s), 2.65(3H, s ), 5.77(2H, s), 6.80(1H, d, 
J=8.1Hz ), 7.34-7.47(6H, m), 7.56(1H, d, J=8.2Hz), 7.66(2H, d, J=7.8Hz), 7.78- 
7.81(2H, m), 7.89(2H, d, J=8.2Hz), 8.22(1H, s), 12.42(1H, br s) 
mp : 236-237'C 
BiEainple 239 

3-(2-CWoro-4-(l-he3qm.yl)benzyl)-2-methyl-5-(N-(4-methylphenyl- 
sxi]fonyl)carbamcorl-3H-imidazo[4,5-b]pyridine (240 mg) was reduced in dioxane 
using platinum oxide as a catalyst to give 3-(2-chloro-4-hexylben2yl)-2-methyl-5- 
(N-(4-methylphenylsulfonyl)carbamoyl-3H-iniidazo[4,5-b]pyridine (181 as 

colorless crystals. 

^H-NMR (CDCI3) : 0.88(3H, t, J=6Hz ), 1.22-1.66{8H), 2.43(3H, s), 2.59{2H, t, 
J=6Hz), 2.62(3H, s), 5.55(2H, s), 6.65(1H, d, J=8Hz ), 7.02(1H, d, J=8Hz), 7.28- 
7.37(3H),8.01-8.11(4H) 
mp : 162-163''C 
E^cample 240 

To a solution (5 ml) of 3-(4-bromo-2-chlorobenzyl)-2,7-dimethyl-5-({4- 
methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (500 mg) in toluene 
were successively added sodium tert-butoxide (123 mg), piperidine (109 mg), (R)- 
(+)-BINAP (8 mg) and tris(diben2ylideneacetone)dipalladium(0) (4 mg) under a 
nitrogen atmosphere, and the mixture was stirred at 90''C for 30 hr. The reaction 
mixture was concentrated under reduced pressure and water was added. IN 
Hydrochloric add was added to adjust to pH 7, and the mixture was extracted with 
a mixed solvent of chloroform and methanol (chloroform:methanol=4: 1) The 
organic layer was washed with saturated brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. Ethanol was added to the 
residue and the mixture was heated and allowed to cool. The precipitated crystals 
were collected by filtration. The crystals were dissolved in N,N- 
dimethylformamide (12 ml) and hot water (8.5 ml) was gradually added on an oil 
bath at 80"C. The mixture was allowed to cool with stirring and the precipitated 
crystals were collected by filtration. The crystals were washed with water, and 
dried under reduced pressure with heating to give 3-(2-chloro-4- 
piperidinoben2yl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (391 mg) as pale-pink crystals. 

^H-NMR (CDCI3) : 1.65-1.70(6H, m), 2.42(3H, s), 2.64(3H, s), 2.65(3H, s), 3.19(4H, t, 
J=7Hz), 5.45(2H, s), 6.75(2H, s), 6.95(1H, s), 7.32(2H, d, J=8Hz), 7.86(1H, s), 
8.04(2H, d, J=8Hz), 10.18(1H, s) 
Mass(ESI) : m/z 550(M-H)- 
mp : 190-192'C 
Example 241 
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In the same manner as in Ejcample 240, 3-{2-chloro-4-morpholino- 
benzyl)-2J-ciimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-im 
bjRyridine (78 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
(±loroben2yl)-2,7-dimethyl-5-((4-methylben2yl)sulfonylcarbampyl)-3H- 
imidazo[4,5-b]pyridine (500 mg) and morpholine (191 mg). 

^H-NMR (CDCI3) : 2.42(3H, s), 2.65(3H, s), 2.66(3H, s), 3. 18(4H, t, J=7Hz), 3.85(4H, 
t, J=7Hz), 5.46(2H, s), 6.73-6.82(2H, m), 6.95(1H, d, J=2H^, 7.33(2H, d, J=8Hz), 
7.86(1H, s), 8.05(2H, d, J=8Hz), 10.14(1H, s) 
Mass(ESI) : m/z552(M-H)- 
mp : 235-237"'C 
Eacample 242 

In the same manner as in Example 240, 3-(2-chloro-4-(hexamethylene- 
imino)benzyl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (142 m^ was obtained as colorless crystals from 3-(4- 
bromo-2-chlorobenzyl)-2,7-dimethyl-5-((4-methylbenzene)-sulfonyl-carbamo!yl)- 
3H-imidazo[4,5-b]pyridine (600 mg) and hexamethylene-imine (206 m^. 
^H-NMR (CDCI3) : 1.50-1.60(4H, m), 1.80(4H, br), 2.42(3H, s), 2.65(3H, s), 2.66(3H, 
s), 3.43(4H, t, J=7Hz), 5.44(2H, s), 6.53(1H, dd, J=8, 2Hz), 6.70(1H, d, J=2Hz), 
6.76(1H, d, J=8Hz), 7.32(2H, d, J=8Hz), 7.85(1H, s), 8.04(2H, d, J=8Hz) 
Mass(ESl) : m/z 564(M-H)- 
mp:210-212-C 
Bxamide 243 

In the same manner as in Example 240, 3-(2-chloro-4-(l-pyrrolidinyl)- 
ben2yl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo-[4,5- 
b]pyridine (195 m^ was obtained as colorless aystals fix)m 3-(4-bn)mo-2- 
cWoroben2yl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (600 mg) and pyrrolidine (148 mg). 

^H-NMR (CDCy : 1.98-2.04(4H, m), 2,42(3H, s), 2.65(3H, s), 2.66(3H, s), 3.27(4H, t, 
J=7Hz), 5.45(2H, s), 6.43(1H, dd, J=8, 2Hz), 6.59(1H, d, J=2Hz), 6.83(1H, d, 
J=8Hz), 7.32(2H, d, J=8Hz), 7.84(1H, s), 8.03(2H, d, J=8Hz), 10.2 1(1H, s) 
Mass(ESl) : m/z 536(M-H)- 
mp:212-214'C 

Example 244 

In the same manner as in Example 240, 3-(2-chloro-4-(4-methyl- 
piperazin-l-yl)benzyl)-2,7-dimethyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (41 1 mg) was obtained as colorless crystals from 3-(4- 
bromo-2-chloroben2yl)-2,7-dimethyl-5-((4-methylbenzene)-sulfonylcarbampyl)- 
3H-imidazo[4,5-b]pyridine (600 mg) and l-methyl-piperazine(154 mg). 
^H-NMR (CDCI3) : 2.35(3H, s), 2.42(3H, s), 2.55(4H, t, J=7Hz), 2.64(3H, s], 2.65(3H, 
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s), 3.24(4H, t, J=7Hz), 5.46(2H, s), 6.77(2H, s), 6.96(1H, s), 7.33(2H, d, J=8Hz), 
7.86(1H, s), 8.03(2H, d, J=8Hz) 
Mass(ESI) : m/z 568(M+H)* 
mp: 149-15rC 
Example 245 

In the same manner as in Example 1, 3-(2-chloro-4-methylthiobenzyl)- 
2,7-dimethyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-i^ 
(234 mg) was obtained as colorless crystals from 3-(2-chloro-4-methylthioben2yl)- 
2,7-dimethyl-3H"imidazo[4,5-b]p3nidine-5-carbo3grlic acid (250 mg) and (4- 
methylbenzene)sulfonamide (356 m^. 

^H-NMR (CDCI3) : 2.42(3H, s), 2.50(3H, s), 2.62(3H, s), 2.67(3H, s), 5.51(2H, s), 
6.69(1H, d, J=8Hz), 7.08(1H, dd, J=l, 8Hz), 7.32-7.35(3H, m), 7.88(1H, s), 8.04(2H, 
d,J=8Hz) 
Example 246 

In the same manner as in Example 1, 3-(2-chIoro-4-methylthiobenzyl)~ 
2,7-dimethyl-5-(l-pentanesulfonylcarbarnoyl-3H-irrddazo[4,5-b]pyridine (188 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-methylthiobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (260 mg) and 1- 
pentanesulfonamide (326 mg), 

^H-NMR (CDCI3) : 0.88(3H, t, J=7Hz), 1.28-1 .48(4H, m), 1 .83- 1.93(2H, m), 2.48(3H, 
s), 2.63(3H, s), 2.74(3H, s), 3.55(2H, m), 5.51(2H, s), 6.66(1H, d, J=8Hz), 7.03(1H, 
dd, J=l, 8Hz), 7.31{1H, d, J=lHz), 8.00(1H, s) 

The above-mentioned sulfonamide compounds and pharmaceutically 
acceptable salts thereof of the present invention are useful as pharmaceutical 
preparations that can be used for the prophylaxis and treatment of impaired 
glucose tolerance disorder, diabetes (e.g., type II diabetes), diabetic complications 
(e.g., diabetic gangrene, diabetic arthropathy, diabetic bone resorption, diabetic 
glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy and the like), insulin resistant 
syndrome (e.g., insulin receptor disorders, Rabson-MendenhaU syndrome, 
leprechaunism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence 
syndrome, Gushing syndrome, acromegaly and the like), polycystic ovaiy 
syndrome, hyperlipidemia, atherosclerosis, cardiovascular disorders (e.g., 
stenocardia, cardiac failure and the like), hyperglycemia (e.g., those characterized 
by abnormal saccharometabolism such as feeding disorders), hypertension and 
the Hke, based on their blood sugar level-depressing activity, as well as angina 
pectoris, hypertension, pulmonary hjpertension, congestive heart failure, 
glomemlopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial disorders (e.g., 
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kidney diseases induced by FK506, cyclosporin and the like), renal feilure, 
atherosclerosis, angiostenosis (e.g., after percutaneous arterioplasty), distal 
angiopathy, cerebral apoplexy, chronic reversible obstructions {e.g., bronchitis, 
asthma inclusive of chronic asthma and allergic asthma), autoimmune diseases, 
allergic rhinitis, urticaria, glaucoma, diseases characterized by enteromotility (e.g., 
hypersensitive enteropathy), impotence (e.g., organic impotence, psychic 
impotence and the like), nephritis, cancer cachexia or restenosis after PTCA, 
pancreatitis, cachexia (e.g., progressive weight loss due to lipolysis, myolysis, 
anemia, edema, anorexia and the like in chronic diseases such as cancer, 
tuberculosis, endocrine diseases and AIDS, and the like, based on their cGMP- 
PDE (especially PDE-V)-inhibiting activity, smooth muscle relaxing activity, 
bronchodilating activity, vasodilating activity, smooth muscle cell suppressing 
activity and antiallei^c activity. 

This application is based on application Nos. 208295/ 1997 and 
1 147 18/ 1998 filed in Japan, the contents of which are incorporated hereinto by 
reference. 
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